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Executive Summary

This feasibility study report presents the results of the remedial action objectives (RAOs)

development, technology screening, and alternative development and evaluation completed

for the Outboard Marine Corporation (OMC) Plant 2 site. The objective of the feasibility
study was to develop alternatives that will remediate or control contaminated media

remaining at the site to provide adequate protection of human health and the environment.

RAO:s for the media of concern were developed to protect human health and the

environment based on the nature and extent of the contamination, resources that are
currently and potentially threatened, and potential for human and environmental exposure
as determined by the human health and ecological risk assessments. To meet the RAOs,
preliminary remediation goals (PRGs) were developed to define the extent of contaminated
media requiring remedial action at the OMC Plant 2 site.

Consistent with the RAOs and PRGs, remedial technologies and process options were

identified and screened. Remedial technologies and process options that remained after
screening were assembled into a range of alternatives. The potential alternatives encompass,
as specified in the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP), a range of alternatives in which treatment is used to reduce the toxicity, mobility, or
volume of wastes, but vary in the degree to which long-term management of residuals or

untreated waste is required.

Based on the risks present at the site and the remaining remedial technologies and process

options available after completion of the screening, the following alternatives were

assembled and then evaluated against the seven criteria identified in the NCP. As required,

a no further action alternative was also evaluated.

Groundwater

DNAPL

Institutional Controls & Monitored Natural Attenuation
In Situ Chemical Reduction

Enhanced In Situ Bioremediation

Groundwater Collection & Treatment to MCLs

In Situ Thermal Treatment

Groundwater Collection & Treatment with Monitored
Natural Attenuation

Institutional Controls & Monitoring
Extraction, Onsite Collection, & Offsite Destruction
In Situ Thermal Treatment

In Situ Chemical Reduction Treatment

Soil & Sediment

OMC Buliding

Excavation & Offsite Disposal
Excavation, Offsite Disposal, & Onsite Consolidation

Excavation, Offsite Disposal, & Onsite Consolidation
with Harbor Sediments

Demolition & Offsite Disposal

. Demolition, Offsite Disposal, & Onsite Consolidation
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SECTION 1

Introduction

1.1 Purpose

This feasibility study (FS) report presents the results of the remedial action objectives
(RAOs) development, technology screening, and alternative development and evaluation
completed for the Outboard Marine Corporation (OMC) Plant 2 site in Waukegan, Illinois.
The work is being performed for the U.S. Environmental Protection Agency (USEPA) in
accordance with the statement of work (SOW) for Work Assignment (WA)

No. 018-RICO-0528.

As described in the SOW and the remedial investigation (RI)/FS work plan (CH2M HILL
2004a), those alternatives that will remediate or control contaminated media (building
materials, soil/sediment, and groundwater) remaining at the site to provide adequate
protection of human health and the environment were evaluated. The potential alternatives
encompass, as specified in the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP), a range of alternatives in which treatment is used to reduce the
toxicity, mobility, or volume (TMV) of wastes, but vary in the degree to which long-term
management of residuals or untreated waste is required. The assembled alternatives were
then evaluated in accordance with the seven NCP evaluation criteria.

The general objectives of this FS include the following:
e Identify site-specific RAOs
e Develop general response actions for each medium of interest

e Identify and screen applicable remedial technologies for effectiveness, implementability,
and cost

* Develop remedial alternatives

e Analyze the alternatives in accordance with the seven NCP criteria

1.2 Organization

This FS report consists of five sections. Section 1 provides an introduction and summarizes
background information, such as site physical description, previous removal actions, site
geology and hydrogeology, nature and extent of contamination, contaminant fate and
transport, and the human health and ecological risks.

The development of the RAOs and preliminary remediation goals (PRGs) are discussed in
Section 2. Chemical-specific remedial goals were developed for the building materials,
soil/sediment, and groundwater based on risk associated with the various concentrations of
contaminants in those media, the applicable or relevant and appropriate requirements
(ARARSs), and background concentrations when applicable. A detailed review of ARARs for
this site is provided in Appendix A.

MKE\083610033 141
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Section 3 contains information about the general response actions that address the RAOs
and introduces the identification and screening of the technology types and process options.
Remedial technologies were screened to focus the detailed analysis on only those
technologies most applicable to the site.

In Section 4, the screened technologies were developed and assembled into remedial action
alternatives that achieve some or all of the RAOs, provide a range of levels of remediation,
and a corresponding range of costs.

A detailed analysis of the alternatives for the different media is presented in Section 5. The
detailed analysis addresses the NCP evaluation criteria. Two additional criteria to be used in
the evaluation of alternatives and the selection of a remedy —state / federal acceptance and
community acceptance —will be addressed following public comment on the FS. The basis
and detailed cost estimates for the alternatives are provided in Appendix B.

Reference documents used during the performance of the alternatives screening and
preparation of this memorandum are included in Section 6.

1.3 Site Description

The following sections briefly describe the physical location of the site; its operational
history; the geologic, hydrogeologic, and ecological setting; the nature and extent of
contamination; contaminant fate and transport; and summary of human health and
ecological risks. Additional information on the site is presented in the field sampling plan
(FSP; CH2M HILL 2004b) and the RI report (CH2M HILL 2006).

1.3.1 Site Location

The OMC Plant 2 site is located at 100 E. Seahorse Drive, Waukegan, Illinois (Figure 1-1).
The 65-acre site includes a 1,036,000-square-foot former manufacturing plant building
(Plant 2) and several parking lot areas to the north and south of the building complex
(Figure 1-2). The site includes two polychlorinated biphenyl (PCB) containment cells in
which PCB-contaminated sediment (dredged from Waukegan Harbor in the early 1990s)
and PCB-impacted soil are managed. The cells (the East Containment Cell and the West
Containment Cell) are located north of the plant building.

The site is situated in an area of mixed industrial, recreational, and municipal land uses
(Figure 1-2). The OMC facility is bordered to the north by the North Ditch and North Shore
Sanitary District and to the east by the public beach and dunes along Lake Michigan. Sea
Horse Drive forms the southern site boundary. Railroad tracks operated by the Elgin, Joliet,
and Eastern Railway Company, and the A. L. Hanson Manufacturing Company (formerly
OMC Plant 3) are located to the west of OMC Plant 2,

1.3.2 Background

OMC designed, manufactured, and sold outboard marine engines, parts, and accessories to
a worldwide market for many years. Plant 2 was a main manufacturing facility for OMC;
the major production lines used PCB-containing hydraulic and lubricating/ cutting oils,
chlorinated solvent-containing degreasing equipment, and smaller amounts of hydrofluoric
acid, mercury, chromic acid, and other similar chemical compounds.

1-2 MKE\063610033
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OMC filed for bankruptcy protection on December 22, 2000, and later abandoned the
property after completing a limited removal action. In November 2001, the bankruptcy
trustee filed a motion to abandon OMC Plant 2. The bankruptcy trustee negotiated an
emergency removal action scope of work with USEPA and Illinois Environmental Protection
Agency (IEPA) that was approved by the court on July 17, 2002. The waste removal
activities for the OMC Trust were completed in November 2002 and the Trust abandoned
the OMC Plant 2 property on December 10, 2002.

USEPA assumed control of building security and utilities on December 10, 2002, and
commenced a removal action to clean up more of OMC Plant 2 in spring 2003. The City of
Waukegan took title to the OMC Plant 2 property in July 2005 and is responsible for
maintaining the building, property, and operation and maintenance (O&M) of the
containment cells.

1.3.3 Previous Remediation and Removal Actions

Since the late 1970s, the OMC complex has been subject to investigation and remediation
(primarily for PCBs). The information on the remedial activities conducted at the site is
briefly summarized below.

Waukegan Harbor Remediation

Reports indicate that from 1961 to 1972 OMC purchased about 8 million gallons of hydraulic
fluid containing PCBs to use as a lubricant in its aluminum die casting machines. During the
manufacturing process, some of the hydraulic fluid spilled into floor drains that discharged to
an oil interceptor system. As a result, large quantities of PCBs were released directly to
Waukegan Harbor in the western end of former Slip 3 and on the OMC property into the North
Ditch, Oval Lagoon, Crescent Ditch, and the parking lot. By the time the discharge pipe to the
harbor was sealed in 1976, about 300,000 pounds of PCBs had been released into the Waukegan
Harbor and another 700,000 pounds to the OMC property near the North Ditch (USEPA 2002).

In September 1983, Waukegan Harbor and the North Ditch area (Operable Unit 1 [OU1] and
OU3) were placed on the National Priorities List (NPL). OMC financed a trust to implement
the cleanup and to ensure performance of the requirements of the Consent Decree with
USEPA (dated April 1989). The final remedy included the following (USEPA 2002):

¢ Construction of cutoff walls to isolate PCB-contaminated materials and to make Slip 3 a
permanent containment cell. Designated dredged harbor sediments were placed in Slip 3
for containment.

e Excavation and construction of a new boat slip (Slip 4) on the east side of the North
Harbor on the Waukegan Coke Plant (WCP) property for the relocation of Larsen
Marine Service from Slip 3.

e (onstruction of two other containment cells (termed the East and West Containment
Cells) on the OMC Plant 2 property (Figure 1-2). The East Containment Cell
encompasses the Plant 2 parking lot area and the land east of the lot. The West
Containment Cell encompasses the Crescent Ditch and Oval Lagoon. Before
construction, all areas containing PCB contamination at concentrations greater than
10,000 parts per million (ppm) were excavated and removed for treatment. Soil

MKE\063610033 1-3
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excavated from the parking lot area did not require treatment before placement into the
East Containment Cell because it did not exceed the treatment criterion. About

5,000 cubic yards of sediment and soil were removed from the North Ditch, 2,900 cubic
yards from Oval Lagoon, and 3,800 cubic yards from Crescent Ditch.

* Placement of residual soils from the treatment of materials in hot spot areas by a
low-temperature extraction procedure into the West Containment Cell, which was then
closed and capped.

¢ Restoration of the North Ditch by excavation of designated sediments, placement of these
sediments in the West Containment Cell, and backfilling of the North Ditch with clean sand.

o Installation and operation of an extraction well system at each containment cell to prevent
the migration of PCBs from the cells by maintaining an inward hydraulic gradient.
Treatment of extracted water using dedicated water treatment systems with discharge to
the North Ditch or Waukegan Harbor.

Final construction activities for the Waukegan Harbor (OU1 and OU3) remedial action were
completed in December 1994. O&M of the containment cells is ongoing.

Underground Storage Tank and Aboveground Storage Tank Investigations and Remediation

As a result of a tightness test that detected a leak in underground storage tank (UST)

Tank 2.6, OMC removed six USTs in 1993 and performed a closure assessment. The closure
assessment report indicates that five of the tanks were in good condition upon removal.
Two small holes were observed in the bottom of Tank 2.6. On the basis of soil staining,
strong petroleum odors, and sheen on groundwater entering the excavation, IEPA was
notified that a release had occurred (Sigma 1993).

OMC’s Removal Action

The waste removal activities for the OMC Trust were conducted beginning in August 2002 and
were completed in November 2002. The completed tasks included removing and disposing of
all drums and containers, draining of all tanks, draining and flushing of all transformers,
draining and disposing of all hydraulic fluid remaining in machines, draining and disposing of
all fluids in the chip wringer and hopper machine, and removing and disposing of all batteries
and capacitors. The OMC Trust abandoned the Plant 2 property on December 10, 2002.

USEPA Removal Action

USEPA assumed control of building security and utilities on December 10, 2002, and
commenced a removal action between May 12 and July 11, 2003. USEPA’s activities
consisted of waste removal, floor decontamination, site security, O&M of the sediment
containment cells, tunnel inspections, soil and groundwater sampling, asbestos removal,
and draining and disposal of PCB-contaminated transformer fluid. Wastes removed
included hydraulic oil, machining oil, oily metal chips, sludge, compressed gasses, and
waste decontamination water. The chip wringer pit, metal working floor, former parts
storage area floor, and floor in the old die cast area were cleaned. Floor decontamination
efforts reduced PCB concentrations on the floors, but remaining concentrations exceed
standards in five of nine metal working area wipe samples collected following floor
cleaning (Tetra Tech 2003).
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Friable asbestos-containing material (ACM) was identified on three pressure vessels in the north
boiler room and was targeted for removal. ACM associated with venting and external piping in
the western part of the plant also was removed (Tetra Tech 2003).

OMC had numerous PCB transformers that were mounted on the roof or on pads in the
building and equipped with curbing. Seven PCB capacitors were reportedly also located
within the Plant 2 facility. Transformers were drained and replaced with non-PCB containing
fluid during removal activities conducted by the OMC Trust in 2002. After 90 days of use,
USEPA sampled 23 of the plant’s transformers that were historically filled with PCB-
containing dielectric fluids and found PCB concentrations (ranging from 9,600 to 59,000
milligrams per kilogram [mg/kg]), which still exceeded regulatory limits. As part of USEPA’s
removal activities in July 2003, the electrical transformers were de-energized and the PCB-
containing fluid was drained from all except one of the transformers. After being drained, the
plugs were replaced and the transformers were left empty with the power disconnected. One
transformer (#8) was left full of fluid and energized because it was determined that the
transformer supplied the Plant 2 guard house, phone, and fire alarm systems with power.

Assessment of the Lakefront Study Area

The City of Waukegan conducted an environmental site investigation of the lakefront study
area in July and October 2004 and May 2005. PCBs were detected over most of the dune area
at depths of up to 8 feet. Elevated concentrations of PCBs (greater than 1 mg/kg) were in the
northern portion of the study area, especially east of the East Containment Cell. This area
south of the North Ditch and east of the containment cell include three locations containing
PCB concentrations greater than 100 mg/kg. The City’s investigation results estimate that
there is approximately 3,300 cubic yards of material with PCB concentrations greater than
10,000 micrograms per kilogram (pg/kg) in this area (Deigan and Associates, LLC 2004).

In August 2005, the USEPA Emergency Response Branch collected additional soil samples
from the dune area east of the main plant in response to the PCB concentrations in soils
detected during the City of Waukegan'’s investigation. Sample locations were selected to
coincide with locations sampled by the City of Waukegan or to provide better resolution of
potential excavation areas. Samples collected by USEPA in August 2005 confirm the PCB
concentrations detected by the City of Waukegan (Tetra Tech 2005).

1.3.4 Remedial Investigation

OMC and USEPA have conducted multiple investigations at the site and in its vicinity. Since
the late 1970s, a large body of geologic, hydrogeologic, hydrologic, and chemical
distribution information has been developed during investigations conducted. The data
needs and investigation approach for the site were developed based on the conceptual
model developed from the existing data, potential environmental issues, and future land
use goals. The field investigation was conducted at the OMC Plant 2 site between January
and June 2005. The data collection activities included the following:

¢ An investigation of the building materials including collection of PCB wipe samples
from porous and nonporous surfaces and concrete core samples to evaluate material
handling and disposal options
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¢ An investigation of the storm sewers to determine if they continue to discharge to
Waukegan Harbor

» Surface and subsurface soil sampling to define the nature and extent of contamination
within the footprint of the building and surrounding areas

* A membrane interface probe (MIP) investigation to delineate the extent of volatile
organic compounds (VOCs) in the subsurface

e Monitoring well installation and groundwater sampling to verify groundwater quality
conditions, including data to determine if conditions are conducive for natural
attenuation

e Aninvestigation to determine the extent of the dense nonaqueous phase liquid
(DNAPL) encountered during the MIP investigation

1.3.5 Additional Investigations and Removal Actions

In addition to the CH2M HILL field investigations, the City of Waukegan and USEPA also
collected soil samples from the dune area to the east of the site. Additional wipe sampling
was also conducted in August within the Triax Building by Conestoga-Rovers & Associates
for the Waukegan Coke Plant Settling Defendants. These data were incorporated into the
nature and extent of contamination and risk assessment discussions presented in the RI
report (CH2M HILL 2006).

High levels of PCB contamination were found in the dune area soils by the investigations
conducted by the City of Waukegan and the USEPA. The highest PCB concentrations

(730 mg/kg) were detected in samples near the North Ditch and east of the East
Containment Cell. In response to the PCB contamination, USEPA conducted a removal
action in December 2005. Soils were excavated from two areas along the fence line adjacent
to the East Containment Cell and an area in the South Ditch. The excavations adjacent to the
East Containment Cell included a north area running about 160 feet north to south along the
fence line that was about 47 feet wide and 3 feet deep. The second area near the fenceline
was about 105 feet wide and 125 feet long and was excavated to depths of 6 feet. The
sediment in the South Ditch was removed to a depth of about 2 feet from an area about

8 feet wide and 150 feet long. The excavations were backfilled and surface restored.
Approximately 9,743 tons of PCB-contaminated soil were transported to and disposed of at
the Onyx Zion Landfill in Zion, Illinois, in May 2006 (Tetra Tech EM Inc, 2006).

1.4 Physical Site Setting
1.4.1 Local Demography and Land Use

Current Conditions

The current land use in the vicinity of OMC Plant 2 is primarily marine-recreational and
industrial, but also includes utilities and a public beach east of the site (Figure 1-2).
Waukegan Harbor, south of the site, is an industrial and commercial harbor used by
lake-going freighters and recreational boaters. The Larsen Marine Service property lies
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between the OMC Plant 2 site and Waukegan Harbor. Larsen Marine Service uses Slip 4 for
repair, supply, and as docking facilities for private boats.

The Lake County Board and the City of Waukegan classified land use areas in Lake County
in 1987. Land surrounding the northern portion of Waukegan Harbor is classified as urban,
while the beach areas and water filtration plant properties are classified as open-space areas.
The remaining land in the immediate harbor area is classified as special use (Lake County)
or residential (City of Waukegan).

The site, surrounding properties, and the City of Waukegan obtain potable water from Lake
Michigan. The city has no municipal potable wells. There are some private residential wells
within the city limits at a distance from the site (URS 2000).

Future Land Use

In December 2000, OMC declared Chapter 11 bankruptcy, and began liquidation in August
2001. Subsequently, the City of Waukegan purchased the WCP site and also acquired the
OMC Plant 2 property (Figure 1-2). The WCP and the OMC Plant 2 sites were rezoned to
high-density residential, and the City and other entities are working to revitalize the
Waukegan lakefront area.

In December 2003, the City of Waukegan amended its 1987 Comprehensive Plan to include
the Waukegan Lakefront-Downtown and Lakefront Master Plan and supporting documents
prepared by Skidmore, Owings & Merrill, LLP and its consulting team (City of Waukegan
Ordinance No. 03-O-140). The master plan and documents provided by the City of
Waukegan were reviewed with respect to the anticipated future land use of OMC Plant 2
and surrounding properties. The plan defines the northern portion of the OMC Plant 2
property as an “eco-park” development that transitions to mixed-use marina-related
commercial and residential use on the southemn portion of the property. Similar plans are
anticipated for the WCP site. The City is in the early stages of its process of rezoning various
lakefront parcels consistent with the master plan (Deigan 2004). A concept of the City’s
vision for the harbor area is presented in Figure 1-3.

1.4.2 Geologic Setting

The subsurface materials encountered include near-surface fill materials above a naturally
occurring sand unit that overlies clay till. The fill deposit extends from 2 to 12 feet below
ground surface (bgs). Underlying the fill is a poorly graded sand or silty sand to a depth of
about 25 to 30 feet. This relatively permeable sand unit comprises an unconfined aquifer
with a geometric mean hydraulic conductivity of about 2.0 x 102 centimeters per second
(cm/sec) and an average porosity of about 30 percent. Beneath the sand unit is 70 to 80 feet
of hard gray clay that forms the lower boundary of the unconfined aquifer.

1.4.3 Hydrogeologic Setting

Groundwater is shallow and was encountered at depths ranging between 2 and 7 feet,
depending on the ground surface elevation. Groundwater flow is generally west to east
across the northern portion of the site (toward Lake Michigan) and in the southern portion
of the site groundwater flows toward the south (toward Waukegan Harbor). The horizontal
gradient is flat beneath the building and increases toward the south. The overall average site
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gradient is estimated to be 0.002 foot per foot (ft/ft). The calculated groundwater velocities
ranged from about 70 to 150 feet/year in the shallow zone and 6 to 30 feet/year in the
deeper zone of the aquifer. The overall site average groundwater velocity is estimated to be
about 70 feet/year. Vertical gradients between the shallow and the deeper portions of the
aquifer are almost non-existent.

1.4.4 Ecological Setting

The most significant ecological feature is the 13-acre area on the easternmost side of the
OMC Plant 2 property, extending from the North Shore Sanitary District’s southern
property boundary including the North Ditch to the South Ditch (Figure 1-2). This portion
of Waukegan Beach has never been developed with surface structures and is generally
inaccessible. Wooded areas have been re-established east of the former seawall barrier and
extend from the North Ditch to the South Ditch. Most of the remaining portions of the
Waukegan Beach east of this tree line are rolling sand dunes with sporadic tree and natural
grass land cover that lead eastward to a gently sloping beach.

Three wetland areas are represented by drainage ditches on the north and south edges of
the area and by a small depression along the North Ditch near the lakeshore. A narrow
terrace along the north side of the South Ditch contained significant amounts of
conservative wetland species.

The Illinois Department of Natural Resources identified 13 plants species, 1 invertebrate
species, and 5 bird species that are threatened or endangered (federal or state) and occur
within 1 mile of OMC Plant 2 (Kieninger 2005). The piping plover is the only threatened or
endangered (federal or state) bird species known to have nested in the beach area east of the
OMC Plant 2 site (IEPA 1994). Four threatened or endangered plant species have been
found at Waukegan Beach. The species are American sea rocket (Cakile edentula;
state-threatened), seaside spurge (Chamaesyce polygonifolia; state-endangered), American
beachgrass (Ammophila breviligulata; state-endangered), and Kalm'’s St. John's wort
(Hypericum kalmianum; state-endangered).

1.5 Nature and Extent of Contamination

The findings of the field investigation relative to the nature and extent of contamination at
the OMC Plant 2 site are described below.

1.5.1 Building Materials and Sewer Testing

The OMC Plant 2 building materials were sampled to evaluate material handling and
disposal options. During removal activities conducted by USEPA, PCB contamination was
identified in the old die cast, parts storage, and metal working areas. Building materials
were grouped and sampled according to surface material porosity as defined in 40 Code of
Federal Regulations (CFR) 761.

Nonporous Surfaces—Metal Structures and Piping

Analytical results from wipe sampling indicate nonporous metal surfaces with
concentrations of PCBs exceeding the 10 micrograms per 100 square centimeter
(ng/100 cm2) Toxic Substances Control Act (TSCA) disposal criteria are present throughout
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the OMC Plant 2 building, with the exception of the northeast corner of the metal working

area where no nonporous surfaces were present. In addition, nonporous surfaces in the old
die cast, parts storage, and metal working areas have concentrations of PCBs exceeding the
second-tier TSCA disposal criteria of 100 ng/100 cm?2.

PCBs were detected in nonporous samples throughout all sampled building areas, but at
wide-ranging concentrations. The general trend of detected PCBs on nonporous surfaces
indicates the highest concentrations in the old die cast and parts storage areas with
concentrations decreasing outward from these areas.

Porous Floor

Samples collected from concrete floors within the OMC Plant 2 building indicate the
presence of PCBs at concentrations exceeding the 50 mg/kg TSCA disposal criteria
established in 40 CFR 761. The distribution of PCBs in concrete generally coincides with
wipe sample results in the old die cast and parts storage areas, which have the highest
detected concentrations that decrease outward. Concentrations of PCBs exceeding 50 mg/kg
appear to be limited to concrete floors in the old die cast and parts storage areas or to
approximately 25 percent of the total building floor area. Concentrations of PCBs below

50 mg/kg were detected in concrete floors in all areas of the plant.

Porous Surfaces Other Than Floors

Wipe sample results for porous surfaces other than floors indicate PCBs were detected in the
old die cast, parts storage, and metal working areas of the OMC Plant 2 building. Paint chip
and concrete samples were collected to determine disposal requirements for the materials
where concentrations greater than 10 ug/100 cm? were detected in wipe samples from
porous surfaces. Concentrations of PCBs exceed the TSCA disposal criteria for solids of

50 mg/kg in eight of the ten concrete and paint chip samples.

Sewer Testing

Sediment samples were collected from select manholes south of the OMC building.
Sediment sampling was performed prior to completion of remedial investigation activities;
however, analytical results from the sewer samples were not available until after completion
of the remedial investigation.

The manholes west of the corporate building to the Triax Building were found to contain
varying amounts of standing water and large volumes of sediment. The plugging of the
storm sewer pipe appears to be effectively preventing discharge directly to Waukegan
Harbor.

Sediment samples were collected for PCB analysis from seven storm sewer locations located
south of OMC Plant 2. Sediment generally consisted of silty sand with trace organics and
ranged from 4 to 30 inches in thickness. PCBs were detected in all of the sediment samples
ranging from 0.2 to 130 mg/kg. Concentrations of PCBs greater than 1 mg/kg were detected
in the storm sewer manholes located east of the corporate building and just north of East
Seahorse Drive. The storm sewer in this area is reported to discharge to the east into the
South Ditch or may extend south beneath the Larsen Marine Service property and discharge
to Waukegan Harbor.
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1.5.2 Soil and Sediment

A limited soil investigation was conducted to fill in data gaps identified based on the
evaluation of existing data. Concentrations of PCBs and carcinogenic polynuclear aromatic
hydrocarbons (PAHs) that exceed the TSCA self-implementing PCB cleanup level of

1 mg/kg (or 1 ppm) were found in shallow soil. Elevated PCB concentrations exceeding

1 ppm were detected across the site and in the dune area east of the plant. The majority of
PCB concentrations in the soil beneath the plant were consistent with where the wipe and
concrete core samples indicated the presence of PCBs.

The results indicate that the majority of the most contaminated soils were removed as part
of OMC’s remediation north of the building. The additional areas containing PCB- and/or
carcinogenic PAH-contaminated soil include north of the plant in the vicinity of former
loading docks and tank areas, and in the open area north of the trim building, the former die
cast UST/aboveground storage tank (AST) area, and the dune area east of the plant.
Elevated concentrations of carcinogenic PAHs were also found in the area surrounding the
corporate building.

1.5.3 Dense Nonaqueous Phase Liquids

DNAPL was encountered at one location and was comprised of 1,600 grams per kilogram

(g/kg) of trichloroethene (TCE). The extent of the DNAPL was investigated and not found
at locations 50 feet around the MIP-027 /SO-057 location. Concentrations of TCE indicative
of residual DNAPL were detected in a saturated soil sample collected from a boring in the
area of the chip wringer.

1.5.4 Groundwater

Groundwater contamination is mainly related to the use of chlorinated solvents, primarily
TCE, in manufacturing operations at OMC Plant 2. The MIP, soil, and groundwater
investigations indicated that the distribution of chlorinated volatile organic compounds
(CVOCs) is limited in extent and appears as isolated areas rather than a single plume. The
MIP investigation identified five areas of which three were confirmed by the soil and
groundwater results. The CVOC plume extending south of the building does not appear to
have migrated far offsite and does not extend to Waukegan Harbor. The components of the
CVOC concentrations include TCE, cis-1,2-dichloroethene (cis-1,2-DCE), and viny! chloride.
The presence of TCE degradation compounds and results of natural attenuation parameters
indicate that the TCE area is being degraded by anaerobic reductive dechlorination.

1.5.5 Soil Gas and Indoor Air

Soil gas and indoor air sampling investigations were conducted to determine if
volatilization from the groundwater plume may cause a potential inhalation risk to human
health. Five soil gas samples were collected from the unsaturated zone at locations south of
the OMC site in the vicinity of Larsen Marine Service. In addition to the soil gas samples,
indoor air samples were collected from two of the Larsen Marine Service buildings.

In general, similar compounds were detected in the indoor air investigation as were found
in the soil gas investigation results. The relative concentrations of OMC-related compounds
(e.g., TCE and cis-1,2-DCE) and the predominance of compounds not detected in the
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groundwater samples indicate that volatilization from groundwater is probably not the
major source of the VOCs detected in the soil gas samples or the indoor air samples from the
Larsen Marine Service buildings.

1.6 Contaminant Fate and Transport

The primary contaminant release and transport mechanisms occurring at the OMC Plant 2
site include the following:

* Volatilization of organic compounds from the building materials, soil and groundwater,
and migration offsite through the atmosphere. Based on previous air sampling, PCBs
may be volatilizing from the contaminated building material into the atmosphere.
Volatilization of organic compounds from surface soil and groundwater is not
considered a major loss mechanism based on physical properties of the surface
materials.

¢ Leaching of contaminants from source materials, including DNAPL, into groundwater
and subsequent dissolved phase transport to groundwater discharge areas such as
surface water bodies (Lake Michigan or Waukegan Harbor) is considered the most
significant transport mechanism occurring at the site.

* Surface runoff of contaminants to ditches, low lying areas, or surface water bodies by
dissolving in stormwater runoff or by soil erosion. Based on the PCB contamination
detected in the sediment in the North and South ditches, surface runoff has occurred in
the past. Because of the site topography and the presence of the building, pavement,
gravel, and vegetation covering most of the contaminated areas, the overall potential for
continued transport of contaminated soils into offsite surface waters by erosion and
surface flow is limited.

¢ The main contaminants in the surface soil (PCBs and carcinogenic PAHs) tend to be
persistent in the environment because they are slow to degrade and have low mobility.
The contaminants in the groundwater (CVOCs) have a higher mobility and are detected
further away from the source areas. Based on the chemical properties of TCE,
cis-1,2-DCE, and vinyl chloride and an average sitewide velocity, these CVOCs are
estimated to travel at an average rate between about 40 and 60 feet/year, assuming no
degradation of the CVOCs.

The groundwater data collected indicate that the chlorinated “parent compound” in
groundwater (TCE) is being degraded by anaerobic dechlorination to transformation
products (cis-1,2-DCE and vinyl chloride). Additionally, final and nontoxic degradation
byproducts, ethane and ethene, were also detected at the site. Other natural attenuation data
(geochemical and biochemical parameters) provide further evidence that the CVOCs are
degrading in groundwater. Reductions in total CVOCs in groundwater, increases in
daughter products, and trends in site conditions indicate that degradation is occurring.
Continued natural attenuation monitoring is recommended to confirm trends in natural
attenuation data and to evaluate seasonal variability as part of the evaluation of monitored
natural attenuation (MNA) as a potential remedial approach.
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1.7 Human Health Risk Assessment

A human health risk assessment (HHRA) was prepared using conservative assumptions
and feasible exposure pathways that were based on current site conditions and both current
and potential future site use. Use of these conservative assumptions (consistent with a
reasonable maximum exposure scenario) was intended to overstate rather than understate
the potential risks. The HHRA was performed initially using a risk screening analysis with
risk-based concentrations obtained from the State of Illinois Tiered Approach to Cleanup
Objectives (TACO) program. In addition to this streamlined screening approach, an
exposure assessment and toxicity assessment were performed. These assessments were used
to evaluate potential exposure pathways and receptors not addressed by TACO values, and
to develop cumulative risk estimates for comparison with USEPA target risk reduction
goals. The results from comparison with the TACO values indicated several chemicals of
potential concern, principally PCBs and carcinogenic PAHs in soil, and CVOCs in
groundwater.

The results from this screening and the exposure and toxicity assessments chemical indicate
that, based on current soil and groundwater characterization data, the potential risks to
human health were higher than USEPA target risk reduction objectives in different portions
of the site. The estimated risks are based on the assumption that remedial actions are not
conducted to address these concentrations. These estimated risks are also based on the
assumption that the site is redeveloped for future residential and recreational uses.
Chemicals in soil driving potential risks within the footprint of the OMC Plant 2 building
principally are PCBs and carcinogenic PAHs. Chemicals in groundwater driving potential
risks are CVQOCs, including TCE and vinyl chloride. PCBs in soil within proposed future
recreational areas to the north and east of the OMC Plant 2 building potentially drive
human health risks in those areas. Under current conditions, there are no potentially
complete exposure pathways with the exception of trespassers entering the OMC Plant 2
building. Potential contact with PCBs in building materials by these individuals is unlikely
to represent human health risks higher than USEPA target risk reduction objectives.

An additional evaluation was conducted to estimate the potential risks to an industrial
worker exposed to the contaminated surfaces existing in the plant. The estimated risks for
an industrial worker exposed to the PCB-contaminated surfaces and materials while
working in the existing plant building were higher than the USEPA target risk reduction
objectives. The evaluation of the risk for the industrial worker is presented in Appendix C.

1.8 Ecological Risk Assessment

The ecological risk assessment (ERA) evaluated whether contaminants present at the site
and surrounding areas represent a potential risk to exposed ecological receptors. The spatial
extent of the ERA encompassed both onsite and offsite terrestrial habitat that currently
exists or may be created as part of future development at the site. The ERA evaluated
potential risks to terrestrial plant communities, threatened and endangered plant species,
soil invertebrate communities, reptiles, birds, and mammals. Risks to receptors in aquatic
habitat in the offsite dunes area, Lake Michigan, and Waukegan Harbor were not
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considered in the ERA. The methods and approaches used in this ERA were developed from
applicable USEPA guidance for Region 5.

Based on the evaluation using conservative and more realistic exposure assumptions,
potential risks from PCBs to ecological receptors currently exist in an isolated area in the
offsite dunes area, and after future development in areas of created habitat with high
concentrations of semivolatile organic compounds (SVOCs) and PCBs. In the offsite dunes
area, an evaluation of the spatial distribution of PCBs in surface soil indicates a limited area
associated with potential risks to soil flora, including threatened and endangered plant
species, soil fauna, and small insectivorous mammals. However, following USEPA's
proposed removal activities, risks to these receptors are considered acceptable, and no
further investigation is required.

After future development, there are potential risks from SVOCs and PCBs to soil flora,
including colonizing threatened and endangered plant species, soil fauna, and small
mammalian insectivores if suitable habitat is created and the existing soil concentrations are
reflective of post-development conditions. Potential onsite risks to ecological receptors after
development can be minimized by several methods, including creating habitat in areas
without elevated concentrations and by creating habitat on clean soil cover. However,
because it is expected that the site will be significantly altered during the redevelopment,
post-demolition conditions should first be characterized and soil removal should be
considered for any “hot spots” that remain.
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Development and Identification of ARARs,
RAOs, and PRGs

2.1 Summary of Applicable or Relevant and Appropriate
Requirements

Remedial actions must be protective of public health and the environment. Section 121 of
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
requires that primary consideration be given to remedial alternatives that attain or exceed
ARARSs. The purpose of this requirement is to make CERCLA response actions consistent
with other pertinent federal and state environmental requirements, as well as to adequately
protect public health and the environment.

Definitions of the ARARs and the “to be considered” (TBC) criteria are given below:

e Applicable requirements are those cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations promulgated
under federal or state law that directly and fully address a hazardous substance,
pollutant, contaminant, environmental action, location, or other circumstance at a
CERCLA site.

¢ Relevant and appropriate requirements are those cleanup standards, standards of
control, and other substantive environmental protection requirements, criteria, or
limitations promulgated under federal or state law, which while not “applicable,”
address problems or situations sufficiently similar (relevant) to those encountered at a
CERCLA site, that their use is well suited (appropriate) to the particular site.

e TBC criteria are non-promuigated, non-enforceable guidelines or criteria that may be
useful for developing a remedial action, or are necessary for evaluating what is
protective to human health and/or the environment. Examples of TBC criteria include
IEPA TACO Tier 1 remediation objectives, USEPA drinking water health advisories,
reference doses, and cancer slope factors.

Another factor in determining which requirements must be addressed is whether the
requirement is substantive or administrative. “Onsite” CERCLA response actions must
comply with the substantive requirements but not with the administrative requirements of
environmental laws and regulations as specified in the NCP, 40 CFR 300.5, definitions of
ARARs and as discussed in 55 Federal Register (FR) 8756. Substantive requirements are
those pertaining directly to actions or conditions in the environment. Administrative
requirements are mechanisms that facilitate the implementation of the substantive
requirements of an environmental law or regulation. In general, administrative
requirements prescribe methods and procedures (for example, fees, permitting, inspection,
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reporting requirements) by which substantive requirements are made effective for the
purposes of a particular environmental or public health program.

ARARs are grouped into three types: chemical-specific, location-specific, and action-specific.
Appendix A includes the chemical-specific, action-specific, and location-specific ARARs for
the OMC Plant 2 site. The most important ARARs are discussed below. All potential ARARs
are listed in Appendix A along with an analysis of the ARAR status relative to remediation
of the OMC Plant 2 site.

2.1.1 Chemical-Specific ARARs

Chemical-specific ARARs include laws and requirements that establish health- or risk-based
numerical values or methodologies for environmental contaminant concentrations or
discharge. The chemical-specific ARARs for the OMC Plant 2 site can be classified into three
categories: (1) residual concentrations of compounds that can remain at the site without
presenting a threat to human health and the environment; (2) land disposal restriction (LDR)
concentrations that must be achieved if the contaminated media that either is a characteristic
hazardous waste or contains a listed hazardous waste is excavated or extracted and later land
disposed; and (3) effluent concentrations that must be achieved in treatment of groundwater
for discharge to surface water or discharge to a publicly owned treatment works (POTW).

Residual Concentrations

There are no chemical-specific federal or Illinois ARARs for soils. TBCs for residual soil
concentrations include the USEPA Region 9 PRGs and IEPA TACO remediation objectives.
IEPA TACO remediation objectives are not ARARs because a facility may choose not to use
them per 35 Illinois Administrative Code (IAC) 742.105 (a) and (b). These are discussed in
detail in Section 2.3.

For groundwater, Safe Drinking Water Act (SDWA) maximum contaminant levels (MCLs)
and the Illinois Water Quality Standards (IWQS; IAC Part 620) are ARAR:s. Illinois TACO
remediation objectives are not ARARs but are similar to the IWQS.

Land Disposal Restriction Concentrations

The Resource Conservation and Recovery Act (RCRA) LDRs would apply to remedial
actions performed at the OMC Plant 2 site if waste generated by the remedial action (for
example, contaminated soil) contains a RCRA hazardous waste or is itself a characteristic
hazardous waste. Listed hazardous wastes are not known to have been disposed at the
OMC Plant 2 site. As a result, excavated soils would not be required to be managed as listed
hazardous wastes. If excavated and removed from the area of contamination (that is, where
the soil is “generated”), the soil may be a characteristic hazardous waste, such as a D040
toxicity characteristic hazardous waste for TCE (toxicity characteristic leaching procedure
[TCLP] greater than 0.5 milligrams per liter [mg/L]).

Soil below the building slab has the greatest potential to be a characteristic hazardous waste,
since TCE was widely used at the facility and it is a major groundwater contaminant.
Extensive soil sampling below the slab was not conducted because of the relatively thin
unsaturated zone and the difficulty in sampling below the concrete slab.
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Generated soils that exceed the TCLP limit must be managed as a hazardous waste and
must meet the LDR treatment standards for contaminated soil (40 CFR 268.49). The
treatment standard for contaminated soil is the higher of a 90 percent reduction in
constituent concentrations or 10 times the Universal Treatment Standards (UTS). Treatment
is required for the constituent (such as TCE) for which the soil is a characteristic hazardous
waste as well as other “underlying hazardous constituents.” Generators of contaminated
soil can apply reasonable knowledge of the likely contaminants present to select
constituents for monitoring (USEPA 1998).

Table 2-1 presents the UTS and the 10 times the UTS and the maximum measured
concentration in soil for each contaminants of concern (COCs) at the OMC Plant 2 site.
Based on the comparison of maximum measured concentration and 10 times the UTS, it
appears that for soil that is a characteristic hazardous waste, treatment may be necessary for
benzo(a)anthracene, benzo(a)pyrene, benzo(g h,i)perylene, PCBs, and TCE. In each case,
most soil samples did not exceed 10 times the UTS. As a result, it is likely that only a minor
portion of characteristic hazardous waste soil would require treatment prior to land disposal.

TABLE 21
Universal Treatment Standards for Contaminated Soit
OMC Plant 2 FS

Potential for Soil to
Require Treatment to

Maximum Soil Meet LDRs for
Contaminants of uTs 10x UTS Concentration Contaminated Soil
Concern mg/kg mg/kg mg/kg Yes or No
Benzo(a)anthracene 34 34 47 Yes
Benzo(a)pyrene 34 34 40 Yes
Benzo(b)fluoranthene 6.8 68 51 No
Benzo(g,h,i)perylene 1.8 18 32 Yes
Benzo{k)fluoranthene 6.8 68 29 No
Dibenz(a,h)anthracene 8.2 82 13 No
Indeno(1,2,3,-c,d)pyrene 3.4 34 27 No
PCBs (sum of all isomers) 10 100 790 Yes
Trichloroethene® 6 60 1,300 Yes
Vinyl chloride® 6 60 0.19 No

Contaminant of Concern without Universal Treatment Standards

Dibenzofuran

#Chemical of concern only for groundwater. Included here because of potential to exceed TCLP limit
TCE TCLP limit = 0.5 mg/L and VC TCLP limit = 0.2 mg/L.
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2.1.2 Action-Specific ARARs

Action-specific ARARs regulate the specific type of action or technology under
consideration, or the management of regulated materials. The most important
action-specific ARARs that may affect the RAOs and the development of remedial action
alternatives are CERCLA, TSCA, and RCRA regulations.

Comprehensive Environmental Response, Compensation, and Liability Act

CERCLA requires the selected remedy to meet the substantive requirements of all
environmental rules and regulations that are ARARs unless a specific waiver of the
requirement is granted. Waiver of ARARs may be requested (per NCP 300.430(f)(1)(ii)(C))
based on any one of six circumstances. It is not anticipated that any ARAR waivers under
CERCLA will be necessary.

Toxic Substances Control Act

TSCA regulates the remediation of soils contaminated with PCBs under 40 CFR 761.61. If
excavated for disposal it requires soil contaminated with PCBs at concentrations of

50 mg/kg or greater to be disposed of at either a hazardous waste landfill permitted under
RCRA or at a chemical waste landfill permitted under TSCA. TSCA also has specific
requirements for PCB cleanup levels for porous and nonporous surfaces that are intended
for reclamation or disposal. These are ARARs for building demolition wastes.

The self-implementing requirements for onsite cleanup of PCB remediation waste under

40 CFR 761.61 are not ARARs for CERCLA sites but are considered TBCs. Remediation of
soils to 1 mg/kg total PCB is the cleanup level for high-occupancy areas under TSCA and is
generally used for CERCLA remediation of soils.

Resource Conservation and Recovery Act

RCRA regulations governing the identification, management, treatment, storage, and
disposal of solid and hazardous waste would be ARARs for alternatives that generate waste
that would be moved to a location outside the area of contamination. Such alternatives
could include excavation of materials (for example, soil). Requirements include waste
accumulation, record keeping, container storage, disposal, manifesting, transportation, and
disposal.

As discussed above, portions of the soil at the OMC Plant 2 site may be characteristic
hazardous waste. If the soil is characteristic hazardous waste, RCRA LDRs would apply and
treatment would be required in accordance with RCRA prior to disposal. This includes
treatment of other underlying hazardous constituents as required by 40 CFR 268.9(a). The
most likely LDR that would have to be met is the characteristic hazardous waste soil would
have to be treated to 60 mg/kg TCE or 100 mg/kg PCB prior to disposal in a RCRA

Subtitle C landfill. If the soil has no other underlying hazardous constituents, it could be
treated to below the TCLP limit, rendering it nonhazardous and disposed in a Subtitle D
landfill. Nonhazardous waste soil would be disposed in accordance with RCRA solid waste
disposal requirements.

2-4 MKEV063610033



SECTION 1-—DEVELOPMENT AND IDENTIFICATION OF ARARS, RAOS, AND PRGS

2.1.3 Location-Specific ARARs

Location-specific ARARs are requirements that relate to the geographical position of the
site. State and federal laws and regulations that apply to the protection of wetlands,
construction in floodplains, and protection of endangered species in streams or rivers are
examples of location-specific ARARs. The most important location-specific ARARs for the
OMC Plant 2 site are the following:

e Fish and Wildlife Coordination Act—Enacted to protect fish and wildlife when actions
result in the control or structural modification of a natural stream or body of water. The
statute requires that any action takes into consideration the effect that water-related
projects would have on fish and wildlife, and then take action to prevent loss or damage
to these resources.

» Endangered Species Act of 1973 — Requires that federal agencies insure that any action
authorized, funded, or carried out by the agency is not likely to jeopardize the continued
existence of any threatened or endangered species or destroy or adversely modify
critical habitat. In the future redevelopment scenario, potential risks to threatened and
endangered plant species that may colonize created habitat are present. Risks are a
result of the current concentrations of SVOCs and PAHs in soil.

e Executive Orders 11988 (Floodplain Management) and 11990 (Protection of Wetlands),
50 CFR § 6 Appendix A —These are TBCs. They set forth USEPA policy for carrying out
the provisions of Executive Orders (EOs) 11988 and 11990. EO 11988 requires that actions
be taken to reduce the risk of flood loss; to minimize the impact of floods on human
safety, health, and welfare; and to restore and preserve the natural and beneficial values
served by floodplains. EO 11990 requires that actions at the site be conducted in ways that
minimize the destruction, loss, or degradation of wetlands. Small wetland areas are
present along the North and South ditches between the OMC site and Lake Michigan.

2.2 Remedial Action Objectives

The USEPA Guidance on Remedial Actions for Contaminated Groundwater at Superfund
Sites (USEPA 1988a) and the NCP define RAOs as medium-specific or site-specific goals for
protecting human health and the environment that are established on the basis of the nature
and extent of the contamination, the resources that are currently and potentially threatened,
and the potential for human and environmental exposure. PRGs are site-specific,
quantitative goals that define the extent of cleanup required to achieve the RAOs. These
PRGs are developed and used in the FS, and they will be finalized in the Record of Decision
(ROD) for the OMC Plant 2 site.

In this section, RAOs are developed for the media of concern at the OMC Plant 2 site. The
media of concern include the OMC building, soil, sediment, and groundwater.

221 Remedial Action Objectives for OMC Building

There is a potential for unacceptable risks resulting from exposure to building surfaces by
trespassers and future industrial workers. The COCs are PCBs, and the excess lifetime

cancer risk (ELCR) to trespassers is estimated to be 2 x 10® and 2 x 107, respectively. The
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RAO is to develop alternatives that will mitigate these risks to trespassers and future
industrial workers.

In addition, redevelopment of the site will require removal of portions of the building to be
able to access contaminated soil below it as well as construct new residential or commercial
buildings and infrastructure. The presence of the building has not allowed full
characterization of the unsaturated zone soils below the concrete slab. Since the volume of
soil below the slab requiring remediation is uncertain and will be known only after the slab
has been removed, remediation of shallow soil below the floor slab is included as part of
building remediation. In addition, soils immediately surrounding the building will also be
included as part of building remediation. This soil may require remediation either as a
result of unacceptable direct contact risk or because it may be a source of contamination to
groundwater. Consequently, an additional objective for remediating this contaminated soil
is to allow the goals for groundwater remediation to be met. The soil media discussed later
addresses the remainder of soils outside the footprint of the building.

The RAOs for the OMC Plant 2 building include the following:

e Prevention of trespasser and future industrial worker exposure to PCBs, through
contact, ingestion, or inhalation on building surfaces that present an ELCR greater than
1x104to1x10%.

¢ Removal building and concrete slab as necessary to allow site remediation.

* Prevention of residential or construction worker human exposure, through contact,
ingestion, or inhalation to contaminated soil that presents a hazard index (HI) greater
than 1 or an ELCR greater than 1 x 10~ to 1 x 10%.

¢ Remediation of contaminated soils below the building slab, as necessary, to prevent
leaching of contaminants to groundwater that result in groundwater in excess of MCLs,
IWQS for Class I groundwater, or for contaminants without primary SDWA MCLs, the
HI is greater than 1 or the ELCR is greater than 1 x 104 to 1 x 10+.

2.2.2 Remedial Action Objectives for Soil

There is a potential for unacceptable risks from exposure to onsite soil by future residents
and construction workers and of exposure to the offsite area east of the site by recreational
users. The risk assessment calculated an ELCR of 2 x 10+ for residential exposure to onsite
soil and an ELCR of 1 x 10 for construction worker exposure to onsite soil. The risk
assessment estimated a HI of 4.9 and an ELCR of 1.5 x 104 for adolescents for the offsite soil
east of the site as a result of PCBs. USEPA has remediated a portion of this soil through a
removal action.

The ERA found potential risks to ecological receptors in an isolated area in the dunes east of
the site. The USEPA removal action of PCB soils exceeding 10 mg/kg, though, will alleviate
these potential risks, and therefore, additional remediation is not needed for ecological risks.
The ERA also found that in a future site development scenario, created habitats in areas of
high SVOCs and PCBs could result in potential ecological risks. The area of elevated SVOCs
and PCBs in soil coincides with the areas presenting unacceptable risks to human health. As
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a result, RAOs and PRGs specific to protection of ecological receptors from exposure to soil
contaminants are not needed.

The RAO:s for onsite soil at the OMC Plant 2 site include the following:

¢ Prevention of residential or construction worker human exposure, through contact,
ingestion, or inhalation to contaminated soil that presents an ELCR greater than 1 x 10+
to1x10%

¢ Prevention of erosion and offsite transport of soils contaminated at concentrations
posing unacceptable risk (i.e., HI greater than 1 or ELCR greater than 1 x 10+ to 1 x 10%)

The RAO:s for offsite soil east of the site include the following:

¢ Prevention of recreational human user exposure, through contact, ingestion, or
inhalation to contaminated soil that presents an HI greater than 1 or an ELCR greater
than 1 x 104 to 1 x 10¢ for PCBs

e Prevention of erosion and transport of soils contaminated at concentrations posing
unacceptable risk (i.e., HI greater than 1 or ELCR greater than 1 x 104 to 1 x 10¢)

223 Remedial Action Objectives for Sediment

Investigations conducted prior to the RI found the sediments from the North and South
ditches to have elevated concentrations of PCBs, exceeding the 1 mg/kg PCB cleanup level
typically used for sediment. As a result, further sediment investigations conducted during
the RI focused on identifying the volume of sediment contained in these ditches. The RAO
for the sediment is remediation of sediment in the North and South ditches exceeding a PCB
cleanup level of 1 mg/kg.

224 Remedial Action Objectives for Groundwater and DNAPL

There is a potential for unacceptable risk from residential indoor inhalation of vapors from
groundwater onsite. The risk assessment calculated an ELCR of 6 x 10+ for this exposure
pathway. Also, there is a potential unacceptable risk from construction worker exposure to
groundwater. The risk assessment estimated an ELCR of 6 x 104and the HI of 7.

Although there are no current groundwater receptors at the OMC Plant 2 site, RAOs for
groundwater were developed to minimize further migration of the contaminant plume and
limit the time needed to remediate groundwater to below unacceptable risk levels.
Groundwater within the DNAPL area onsite may not be able to be remediated to ARARs
within a reasonable time, so the RAQO was modified for this area.

The RAOs for remediation of groundwater and DNAPL at the OMC Plant 2 site include the
following:

¢ Prevention of residential indoor inhalation of VOCs that presents an HI greater than 1 or
an ELCR greater than 1 x 10™ to 1 x 10,

» Prevention of construction worker exposure to groundwater, through contact, ingestion,
or inhalation that presents an HI greater than 1 or an ELCR greater than 1 x 10* to 1 x 10°.
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¢ Remediate contamination in groundwater to concentrations below an HI greater than
1 or ELCR greater than 1 x 104 to 1 x 104within a reasonable time frame.

¢ Remediate DNAPL and groundwater within the DNAPL area to the extent practicable
and minimize further migration of contaminants in groundwater.

2.3 Preliminary Remediation Goals

To meet the RAOs defined in Section 2.2, PRGs were developed to define the extent of
contaminated media requiring remedial action. This section presents the PRGs and defines
the volumes of affected media exceeding the PRGs that will be addressed in the FS process.
In general, PRGs establish media-specific concentrations of COCs that will pose no
unacceptable risk to human health and the environment. COCs are the list of chemicals that
result in unacceptable risk based on the results of the risk assessment. The PRGs are
developed considering the following:

e Risk-based concentration levels corresponding to an ELCR between 1 x 10* and 1 x 10,
a chronic health risk defined by an HI of 1, and/or a significant ecological risk. As
discussed earlier, PRGs for ecological receptors are not needed at the OMC site because
the areas presenting potential risk either have been remediated under the USEPA
removal action or coincide with the areas presenting unacceptable human risk.

e Chemical-specific ARARs/TBCs including federal MCLs for groundwater, IWQS for
Class 1 groundwater, and IEPA TACO Tier 1 remedial objectives for soil and
groundwater. The TACO Tier 1 remediation objectives are TBCs and are set at the
HI equals 1 and ELCR values at 1 x 10%. The ELCR values could be modified upward to
represent the values corresponding to a cumulative risk of 1 x 104,

e Background concentrations of specific constituents.

A summary of the PRGs for soil and groundwater exposure pathways at the OMC Plant 2
site are included in Tables 2-2 and 2-3, respectively. PRGs for the OMC building are not
listed separately in the tables. Building surfaces such as walls, floors, and piping must be
remediated in accordance with TSCA regulations. These regulations and action levels are
presented in Appendix A.

2.3.1 Preliminary Remediation Goals for Soil

Based on the potential future exposure risks and the RAOs presented in Section 2.2.2, soil
PRGs were developed for surface and subsurface soil, depending on residential or
construction worker exposure. PRGs were not developed at this time to address the RAO to
prevent leaching of soil contaminants to groundwater. This is because leaching is not a
pathway of concern outside the building footprint. Within the building footprint, sufficient
data are not available to evaluate this pathway or identify the COCs. Once the building slab
is removed, additional sampling and analysis will be performed, and site-specific PRGs to
address leaching will be developed at that time.
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TABLE 2-2

Soil Preliminary Remediation Goals

OMC Plant 2 FS

Soil Preliminary Remediation Goals (mg/kg)
TACO Tier 1 Residential TACO Tier 1 Construction
Soll USEPA Reglon
Background® 9 Risk-Based Soil Value Worker Soil Value
Contaminant (mg/kg) Concentrations ingestion Inhalation  Ingestion Inhalation

Volatile organic compounds (VOCs)

Semivolatile organic compounds (SVOCs)

Benzo(a)anthracene 4 0.62 0.9 NA NC NC
Benzo(a)pyrene Ey 0.062 0.09 NA 17 NA
Benzo(b)fluoranthene 0.62 0.9 NA NC NC
Benzo(g,h,i)perylene NA NA NA NC NC
Benzo(k)fluoranthene 9 NA NC NC
Dibenz(a,h)anthracene 0.09 NA NC NC
Dibenzofuran NA NA NC NC
Indeno(1,2,3-c,d)pyrene 0.62 09 NA NC NC

Naphthalene 56 NC NC
PCBs®

PCB-1248 (Arochlor

1248) 0.22

PCB-1254 (Arochlor

1254) 0.22

PCB-1260 (Arochlor

1260) - 0.22 : NA

®* PAH soil background values approved by IEPA based on results of the Electric Power Research
Institute(EPRI; Final report on Background PAHSs in Surface Soil in lllinois).

Values are the lognormal 95th percentile for urban areas within a metropolitan statistical area having a
population density of at least 1,000 people / square mile and a minimum population of 10,000.

Selected Soil PRG highlighted in bold with shaded background. Where the background value is higher than the
lowest PRG, the background value is used as the PRG.

® TCE was a COC only for the construction worker exposure route in the risk assessment. As a result the
construction worker PRG applies to subsurface soil. However if TCE is detected in surface soil it is compared
against the residential PRG.

¢ The PCB PRG is 1 mg/kg based on the US EPA TSCA cleanup levels (40 CFR 761.61).

NC- Not a contaminant of concern

NA = Not available or not applicable.

TACO - Tier 1 Soil Remediation Objectives for Residential Properties - Appendix B, Table A (IEPA 2001). .
TACO - Tier 1 Soil Remediation Objectives for Industrial/Commercia!l Properties -Appendix B, Table B (IEPA
2001).
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TABLE 2-3
Groundwater Preliminary Remediation Goals
OMC Plant2 FS
(llinois
USEPA lllinois Water TACO Tier 1 Groundwater
Federal Region8  Quality Standard- Groundwater Volatilization to
SDWAMCL  Tap Water* Groundwater Criteria Indoor Air

Contaminant {mg/L) (mg/L) Class | (mg/L} Class | (mg/L) {mglL)
Volatile organic
compounds (VOCs)
Chloroform NA 0.0002 NC
cis-1,2-Dichloroethylene 0.070 0.070 NC
trans-1,2-Dichloroethene 0.100 0.100 NC
Trichloroethylene 0.005 0.005 0.0065
Vinyl chloride 0.002 0.002 0.0003
Pesticides/PCBs
PCB-1016 (Arochlor 1016) 0.0096 0.0005 0.0005 NA
PCB-1248 (Arochlor 1248) 0.0005 0.0005 0.0005 NA
Metals
Arsenic (Total) 0.010° [EOEI e__.":__:ﬂ.:) » 0.050 0.050 NA
Manganese (Total) NA 8.80 ) 0.150 NA
Notes:

Selected PRG highlighted in bold with shaded background.

*USEPA Region 9 PRG presented represent values for an ECLR of 1 x 10°°

®Arsenic MCL of 0.01 mg/l was promulgated in 2001 and went into effect on January 23, 2006.

NC - Not a contaminant of concem

NA - Not available or not applicable.

TACO - Tier 1 Groundwater Remediation Objectives for the Groundwater Component of the Groundwater
Ingestion Route - Appendix B, Table E (IEPA 2001).

Soil PRGs for each of the site COCs and for each of the above pathways are presented in
Table 2-2. Soil PRGs developed for residential protection from direct contact ingestion and
inhalation exposures are based on USEPA Region 9 PRGs and are protective at a risk level of
HI of 1 and ELCR of 1 x 10%. These PRGs were applied to shallow soils (less than 2 feet
deep). PRGs developed for construction worker protection from direct contact ingestion and
inhalation exposures were applied to all unsaturated zone soil (less than 5 to 8 feet deep).
Where there was little difference in soil volumes exceeding the residential versus
construction PRGs, the more conservative residential PRGs were used. This occurs for soils
contaminated with carcinogenic PAHs and PCBs below 2 feet.

PAH PRGs also include soil background values because PAHs are found to be ubiquitous in
urban environments. The PAH background values are those developed jointly by IEPA and
the Electric Power Research Institute (EPRI) in the Final Report on Background PAHs in
Surface Soil in Illinois. The background PAH values are presented on the IEPA Bureau of
Land Web site: http:/ /www .epa.state.il.us/land/index.html.
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2.3.2 Preliminary Remediation Goals for Sediment

ARARSs for sediment PCB remediation cleanup levels are not available. Based on USEPA
policy for sediment remediation, the PCB PRG for sediment is 1 mg/kg.

233 Preliminary Remediation Goals for Groundwater

PRGs were developed for groundwater based on the RAOs discussed earlier. The SDWA
federal MCLs, USEPA Region 9 PRGs, IWQS, and Illinois TACQO Tier 1 values were
compared to develop the groundwater PRGs. The federal MCLs and the Illinois values are
the same for the three main COCs, TCE, cis-1,2-DCE, and vinyl chloride. The significantly
lower USEPA Region 9 PRGs were used to ensure that the cumulative risk from ingestion of
groundwater does not exceed the 1 x 104 ELCR value mandated by the NCP.

PRGs were also developed to address the RAO for volatilization of groundwater VOCs to
indoor air. These values apply to TCE and vinyl chloride and are based on an ELCR of

1 x 10%. They were developed using the Johnson and Ettinger (1991) Model as described in
the risk assessment (CH2M HILL 2006).

2.4 Contaminated Media Exceeding Preliminary Remediation
Goals

The areas and depths of soil and groundwater that exceed the PRGs were developed by
comparing results with the lowest applicable PRG. Below is a discussion of the media
exceeding the PRGs.

241  OMC Building

The areas of the OMC building having PCBs on surfaces that present unacceptable health
risks or exceed the 10 pg/100 cm?2 TSCA criteria are shown in Figure 2-1. These areas
generally coincide with the areas of the building either known or suspected to have soil
contamination.

2.4.2 Soil

The soil areas outside the building footprint with COC concentrations exceeding the PRGs
for PCB and PAHs are shown in Figures 2-2 through 2-5 and 2-8. The estimated in situ
volume of soil onsite exceeding the PRGs is 30,460 cubic yards. The majority of this is
limited to the upper 2 feet. The residential PRGs were also applied to soil below 2 feet
because of the potential for mixing of these soils with surface soils during site development
and because of the limited amount of soil contamination below 2 feet outside the building
footprint.

The estimated volume of soil exceeding the PRGs in the dune area east of the site is
2,575 cubic yards. This is in addition to the volume previously excavated and stockpiled
onsite as part of the USEPA removal action.
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24.3 Sediment

The entire length of the North and South ditches exceed the PCB PRG of 1 mg/kg. The
estimated in situ sediment volumes are 3,500 cubic yards and 730 cubic yards for the North
and South ditches, respectively.

244 Groundwater

Potential source areas identified using the MIP that contain CVOC concentrations that
exceed the groundwater PRGs are presented in Figure 2-6.

The area exceeding the groundwater PRGs is defined by the area exceeding the PRGs for
TCE and vinyl chloride of 0.028 and 0.2 micrograms per liter (ug/L), respectively (Figure
2-7). The areas exceeding the MCLs and the area exceeding 1 mg/L total CVOCs are also
identified on Figure 2-7. These areas are included as potential target areas for active
treatment. The area of groundwater exceeding the PRGs is estimated to be 59.5 acres. The
areas exceeding MCLs and 1 mg/L total CVOCs are estimated to be 14 and 44 acres,
respectively. The full saturated thickness of the sand aquifer is contaminated above PRGs in
this area. The volume of groundwater exceeding PRGs is estimated at 174 million gallons,
assuming an average saturated thickness of 30 feet and a porosity of 30 percent.
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Identification and Screening of Technologies

After the RAOs and PRGs were developed, general response actions consistent with these
objectives were identified; general response actions are basic actions that might be
undertaken to remediate a site (for example, no action, in situ treatment, or excavation and
treatment). For each general response action, several possible remedial technologies may
exist. They can be further broken down into a number of process options. These
technologies and process options are then screened based on several criteria. Those
technologies and process options remaining after screening are assembled into alternatives
in Section 4.

The following sections present general response actions for each media that may be
applicable to OMC Plant 2. The soil and sediment media were combined because the media
present similar characteristics in depth and degree of contamination. Likewise, technology
screening for DNAPL was combined with groundwater because of the limited DNAPL
extent and the similarities in technologies addressing high concentration source area
groundwater and DNAPL. Technologies suited to just DNAPL are identified and discussed
separately.

3.1 General Response Actions for Building

The general response actions for the building at OMC include the following:

No further action
Institutional controls
Containment
Removal/treatment/disposal

Each general response action is discussed in the following paragraphs along with an
overview of some of the technologies that are representative of the response action.

3.1.1 No Further Action

The no further action response includes no action for the building except for what has
already been implemented (that is, OMC and USEPA removal actions in 2002). The NCP
requires that the no action alternative be retained through the FS process as a basis of
comparison.

3.1.2 Institutional Controls

Institutional controls for the building consist of restricting access to the property through
fencing or land use restrictions. At OMC, these measures would be used primarily for
limiting human contact with the building materials.
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3.1.3 Containment

Containment is used to minimize the risk of contaminant migration as well as prevent direct
contact exposures. Consolidation and capping onsite are applicable technologies for the
building materials.

3.14 Removal/Treatment/Disposal

Physical, chemical, or thermal technologies are used once the building is demolished.
Physical processes include transferring the building materials to an approved onsite or
offsite disposal area. Biological processes are not applicable. Chemical processes such as
washing/flushing or thermal processes such as incineration to treat the material will also be
evaluated. Treatment residue would be disposed of onsite if it no longer contained COC
concentrations posing a risk to human health or the environment; otherwise disposal in a
licensed, permitted disposal facility would be necessary.

3.2 General Response Actions for Soil and Sediment

The general response actions for soil and sediment at OMC include the following:

e No further action

¢ Institutional controls
¢ Containment

e [Insitu treatment

[ ]

Excavation/treatment/disposal

Each general response action is discussed in the following paragraphs along with an
overview of some of the technologies that are representative of the response action.

3.2.1 No Further Action

The no further action response includes no action for soil except for what has already been
implemented (i.e., construction of the East and West Containment cells). The no further
action response would not satisfy the RAO of preventing exposure to COCs; therefore, this
action may not be feasible for OMC. The NCP requires that the no action alternative be
retained through the FS process as a basis of comparison.

3.2.2 Institutional Controls

Institutional controls for soil and sediment consist of restricting access to contaminated soil
and sediment through fencing or land use restrictions. At OMC, land use restrictions would
be used primarily for limiting human contact with the contaminated soil and sediment.

3.2.3 Containment

Containment is used to minimize the risk of contaminant migration as well as prevent direct
contact exposures. Surface controls such as grading and revegetating can be used to reduce
infiltration of precipitation through contaminated soil and prevent further erosion and
offsite transport of contaminated soil. Capping and subsurface barriers are two applicable
remedial technologies that could also be used at OMC to limit exposure to contaminants,
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help prevent contaminant migration, and limit the infiltration of precipitation. In situ
containment of sediment is not considered because of the potential for future erosion and
the relatively limited extent.

3.24 In Situ Treatment

In situ treatment methods can be used to reduce the contaminant concentrations in soil.

In situ methods that may be applicable to soil at OMC include primarily biological
technologies, such as land treatment or in situ soil mixing. A wide variety of technologies
are considered in screening, including soil vapor extraction (SVE), bioventing, and
surfactant flushing. However, the relatively shallow location of contaminants, the type of
contaminants, and high water table at OMC significantly reduce the number of viable in situ
treatments. In situ technologies for sediment are limited because they are either too difficult
to apply or are more destructive of the ecosystem (for example, in situ solidification) than
protective.

3.25 Excavation/Treatment/Disposal

Physical, chemical, biological, or thermal technologies are used once soil or sediment is
excavated. Physical processes include excavating the contaminated soil and sediment and
transferring it to an approved onsite or offsite disposal area. Biological processes such as
land farming will be evaluated. Chemical processes such as washing/flushing or thermal
processes such as incineration to treat the soil to meet soil disposal criteria will also be
evaluated. Treatment residue would be disposed of onsite if it no longer contained COC
concentrations posing a risk to human health or the environment; otherwise, disposal in a
licensed, permitted disposal facility would be necessary.

3.3 General Response Actions for Groundwater and DNAPL

The general response actions for groundwater at the OMC site include the following:

No further action

Institutional controls
Containment

In situ treatment
Collection/treatment/discharge

Groundwater includes both the complete plume exceeding PRGs as well as several higher
concentration source areas within the plume. DNAPL includes both the free-phase “pool” as
measured as a separate phase during the RI and residual DNAPL, which is present in soils
but by definition does not flow and is not extractable by pumping.

3.3.1 No Further Action

The no further action response includes no action for groundwater.

3.3.2 Institutional controls

Institutional controls such as access restrictions or a restrictive covenant on the property
deed of the OMC site limiting intrusive activities on the property may be necessary either as
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a standalone action or in concert with other actions. Groundwater and surface water
monitoring may also be necessary to track the direction and rate of movement of the
groundwater contaminant plume as well as to track changes in DNAPL thickness and
whether the DNAPL is migrating.

3.3.3 Containment

Containment refers to minimizing the spread of groundwater contaminants through active
or passive hydraulic gradient controls. Active gradient control can be accomplished with
pumping wells, while passive gradient control can be achieved using a slurry or sheet-pile
wall. Containment of groundwater can be effective in preventing the release of
contaminants from the source areas and their subsequent migration.

Containment of DNAPL may be through active or passive hydraulic gradient controls.
Active gradient control can be accomplished with injection wells or trenches, while passive
gradient control can be achieved using a slurry or sheet pile wall.

3.3.4 In Situ Treatment

In situ treatment of groundwater entails treating the groundwater while it is in the aquifer,
which can be achieved by applying physical/chemical, biological, or thermal techniques.
Examples of possible approaches to in situ treatment of CVOCs in groundwater include
chemical oxidation, MNA, chemical reduction, permeable treatment beds, resistive heating,
thermal desorption, and/or biological treatment technologies. In situ treatment can be
directed at the high concentration source areas or throughout the plume.

DNAPL would be treated in situ with surfactant or solvent washing/flushing, thermal
treatment, soil mixing, in situ chemical oxidation, or in situ chemical reduction.

3.3.5 Collection/Treatment/Discharge

In this response action, groundwater would be extracted from the aquifer using pumping
wells. The contaminants would then be removed from the water by physical,
physical/chemical, chemical, or biological treatment. Disposal of groundwater can be
accomplished by surface infiltration, subsurface injection, discharge to the POTW, or
discharge to surface water.

DNAPL would be extracted from the subsurface using wells. Enhancements for DNAPL
extraction such as use of surfactants or cosolvents are also possible. The collected DNAPL
would then be disposed of offsite.

3.4 ldentification and Screening of Technology Types and
Process Options

In this section, the technology types and process options available for remediation of
building materials, soil, sediment, DNAPL, and groundwater are presented and screened.
An inventory of technology types and process options is presented based on professional
experience, published sources, computer databases, and other available documentation for
the general response actions identified in Sections 3.1, 3.2, and 3.3. Each technology type and
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process option is either a demonstrated, proven process, or a potential process that has
undergone laboratory trials or bench-scale testing.

Each technology and process option is screened based on a qualitative comparison of
effectiveness, implementability, and relative cost. This step may eliminate a general
response action from the alternatives screening process if there are no feasible technologies
identified. The objective, however, is to retain the best technology types and process options
within each general response action and use them for developing remedial alternatives. The
evaluation and screening of technology types and process options are presented in

Tables 3-1 through 3-3 for building materials, soil/sediment, and groundwater/DNAPL,
respectively. Those technologies and process options that are screened out based on
effectiveness, implementability, and/or cost are highlighted in the tables.

As mentioned above, technology types and process options are screened in an evaluation
process based on effectiveness, implementability, and relative cost. Effectiveness is
considered the ability of the process option to perform as part of a comprehensive remedial
plan to meet RAOs under the conditions and limitations present at the site. Additionally, the
NCP defines effectiveness as the “degree to which an alternative reduces TMV through
treatment, minimizes residual risk, affords long-term protection, complies with ARARs,
minimizes short-term impacts, and how quickly it achieves protection.” This is a relative
measure for comparison of process options that perform the same or similar functions.
Implementability refers to the relative degree of difficulty anticipated in implementing a
particular process option under regulatory, technical, and schedule constraints posed by the
OMC site. At this point, the cost criterion is comparative only, and similar to the
effectiveness criterion, it is used to preclude further evaluation of process options that are
very costly if there are other choices that perform similar functions with similar
effectiveness. The cost criterion includes costs of construction and any long-term costs to
operate and maintain technologies that are part of an alternative.

The NCP preference is for solutions that utilize treatment technologies to permanently
reduce the TMV of hazardous substances. Available treatment processes are typically
divided into three technology types: physical/chemical, biological, and thermal, which are
applied in one or more general response actions with varying results.

The technology types and process options remaining following screening and identified in
the following sections are subject to refinement/revision based on further investigation
findings, results of treatability studies, or recent technological developments.

3.4.1 Technology and Process Option Screening for the Building Materials

Table 3-1 presents a range of potentially applicable technology types and options for
addressing the buildings at the site. The screening is intended to highlight the most
important aspects of the technology relative to the screening criteria. The last column titled
“Screening Comments” provides a summary of the rationale for rejection of a technology or
process option.
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OMC PLANT 2 FEASIBILITY STUDY REPORT

Potentially feasible technologies and options for each general response action for addressing
the buildings at the site are shown in plain text (that is, background not shaded) in Table
3-1. The response actions and associated technologies retained following screening include
the following:

No further action

Containment: capping of demolished building slab

Removal and treatment: physical/chemical treatment and thermal treatment of metal
Removal and disposal: onsite consolidation, offsite landfill

The rationale for selecting these process options is indicated in Table 3-1. The following
sections highlight technologies where more detailed evaluation was necessary to distinguish
between technologies or process options.

3.4.2 Containment

Under the containment response, capping was selected because it is a relatively inexpensive
option and would effectively prevent direct contact exposure and erosion. The method
excludes capping of the building slab in-place because this method is not compatible with
future site development. However, capping of the demolished building slab was retained as
an option because demolition prior to capping would provide for consolidation of the
material in a location appropriate to future site development.

3.4.3 Treatment

Physical /chemical treatment of porous and nonporous building materials would be
conducted prior to demolition to remove PCBs to below regulatory concentrations to allow
for less expensive disposal options. Demolition contractors familiar with PCB remediation
would determine the cost-effectiveness of cleaning methods versus disposal costs. Building
materials exceeding regulatory PCB criteria would be disposed offsite in a TSCA landfill.
Metal could be recycled if it is not contaminated with PCBs or is decontaminated onsite.
Contaminated metal can also be recycled in a smelter meeting TSCA requirements. This was
also retained as a potentially viable technology.

The type of physical/chemical treatment would be determined either as part of design or
would be determined by the demolition contractor. Onsite consolidation or offsite disposal
in a Subtitle D landfill are viable technologies for concrete with PCBs less than 50 mg/kg.
There are Subtitle D and TSCA landfills in Illinois and some adjoining states in relative
proximity to the OMC site. Disposal was retained as an option because of the comparatively
low cost and availability of disposal facilities. Recycling of concrete passing regulatory
criteria is also potentially viable.

Thermal treatment of concrete with PCBs greater than 50 mg/kg was also considered.
Thermal treatment uses heat to volatilize organic compounds and remove them. This
technology is generally used with soil and would, therefore, require crushing the concrete
material prior to treatment. This method would not be applicable to other building
materials, such as structural steel, roofing, or siding. Additional pretreatment may be
required to adjust the moisture content once concrete is crushed. Heat is applied through
natural gas or other fuel combustion with direct heat transfer to the media in a rotary or
asphalt kiln. (Indirect methods are less common.) Media is processed and fed to the thermal
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treatment device and the treated recycled concrete is then stockpiled and eventually
backfilled at the site.

High-temperature thermal desorption is capital intensive and requires multiples steps. In
addition, air emission control would be necessary. The system air emission controls would
include a cyclone particulate removal device for emissions exiting the kiln to protect the
baghouse used for fines removal. Following the baghouse, the air emissions would be
treated in a natural gas-fired incinerator (afterburner) to oxidize the desorbed organics. Air
emission controls can add significant cost to the method because of the treatment required
to remove dioxins and furans.

In incineration, high temperatures are used to volatilize and combust halogenated and other
refractory organics (1,400 to 2,200 degrees Fahrenheit [°F]). Incinerator designs are geared
towards different waste streams and different end products, and operating temperatures
vary with the different designs. Incineration is applicable to a wider range of material than
thermal treatment in that it oxidizes bulk quantities of waste that may be in liquid and solid
phase.

There are only three incinerators in the United States that hold a TSCA permit to incinerate
PCB-contaminated materials. These facilities are located in Texas and Utah. Transportation
of the contaminated media to these facilities would be required for offsite incineration,
which would result in a relatively high transportation cost compared to other alternatives.

Thermal treatment or incineration may be cost competitive when compared to offsite
disposal of material at a TSCA landfill. However, while thermal treatment may be
applicable to crushed concrete, there is a relatively low volume of concrete that would be
required for disposal at a TSCA landfill. This method was not retained for further
consideration because of the resulting high overall relative cost compared to offsite disposal.

3.5 Technology and Process Option Screening for Soil and
Sediment

Table 3-2 presents a wide range of potentially applicable technology types and process options
for soil and sediment remediation at the site. The screening is combined for soil and sediment
because the media presents similar characteristics in depth and degree of contamination.

The response actions and associated technologies retained following screening including:

No further action
Institutional controls: deed restrictions and permits
Excavation of the soil and sediment

Removal and disposal: onsite consolidation, disposal offsite (TSCA or Subtitle D
landfills)

The rationale for selecting these process options is indicated in Table 3-2. The following
sections highlight technologies where more detailed evaluation was necessary to distinguish
between technologies or process options. These include evaluation of containment in-place
and ex situ chemical treatment (chemical extraction, Sonoprocess™) or thermal treatment
(high-temperature thermal desorption, incineration).
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3.5.1 Containment

As shown in Table 3-2, covering or capping the PCB- and PAH-contaminated soils in-place
was not considered a viable technology because the site is intended for future residential
development, and the soil and sediment contamination is relatively shallow, limited in
extent, and can be cost-effectively removed.

3.5.2 Chemical Extraction Treatment

Chemical extraction is a process where soil and a solvent are mixed in an extractor,
dissolving the organic contaminant into the solvent. The extracted organics and solvent are
then placed into a separator, where the COCs and solvent are separated for treatment and
further use or disposal. One advantage of chemical extraction is the reduction of waste;
however, chemical extraction does not destroy wastes. The COCs extracted from the soil or
sediment typically require another step in treatment or disposal.

Sonoprocess™ is a proprietary process specifically targeted for the chemical destruction of
PCBs. The soil or sediment is mixed with water to create slurry. The reagents and slurry are
pumped through a sonic reaction chamber. The reagent dechlorinates the PCBs to leave
nontoxic benzene molecules. The solvent is recycled by washing and filtering until disposal
as an industrial fuel.

If solvent extraction is used for PCBs and other chlorinated compounds, concentrations of
these contaminants in the solvent must be kept very low if the resulting solvent is going to
be burned. Burning may cause the formation and release of dioxins and furans. If acid
extraction is used, the acid needs to be neutralized in the treated soil or sediment.

Chemical extraction is capital intensive and requires multiple steps. The soil would require
excavation, material separation/sieving, premixing, separation, possible post-treatment,
and disposal onsite (soil/sediment) and disposal offsite (byproducts). Several pieces of
equipment and a large working area are required to process the soil, resulting in high
mobilization and demobilization costs. These costs are more readily justified when large
volumes of soil and high contaminant concentrations are slated for treatment because the
economy of this method is recognized when larger volumes do not require transportation
and disposal offsite. Considering the relatively low volume of soil and sediment and
relatively low concentrations of contaminants in the soil at the OMC site, the chemical
extraction technologies were not retained for further consideration because of the relatively
higher overall cost.

3.5.3 Thermal Desorption and Incineration

Thermal treatment uses heat to volatilize organic compounds and remove them from the
soil. Heat is applied through natural gas or other fuel combustion with direct heat transfer
to the soil media in a rotary or asphalt kiln. (Indirect methods are less common.) Excavated
soil or sediment is processed and fed to the thermal treatment device and the treated soil is
then stockpiled and eventually backfilled at the site.
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R

TABLE 3-2
I Remedial Technology Screening—Soil and Sediment
OMC Plant 2 FS
| £
} Tzce::r‘)eo(:::gly Process Options Descriptions Effectiveness Implementability Relative Cost Range Screening Comment
\ No Action
\ None None No further actions to address soils exceeding None. Implementable. None : Required for comparison.
I PRGs.
] Institutional Controls
/ Access and Use Deed restrictions Deed restrictions issued for property within Poor if used alone since exposures to Implementable. Low Retained for use only in conjunction with
Restrictions " potentially impacted areas to restrict property ~ surface soil are not controllable with other technologies. Not retained as a sole
\ use. restrictive covenants alone. Effective for technology because area is intended to be
X controlling access to subsurface soil. redeveloped as residential.
! Permits Regulations promulgated to require a permit Not applicable to surface soil May be difficult to implement for Low b ! Retained. Permits for subsurface
for excavation/removal activities. contamination. May be effective in individual parcels. excavation could be used as a means to
1 controlling subsurface excavation into provide notification for potential subsurface
B contaminated soil and disposal of contamination and proper disposal of
) excavated contaminated soil. contaminated subsurface soil.

Containment

In Situ Treatment
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TABLE 3-2

Remedial Technology Screening-Soil and Sediment
OMC Plant 2 FS

Remedial

Technology Process Options

3-14

Descriptions Effectiveness Implementability Relative Cost Range Screening Comment
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TABLE 3-2
Remedial Technology Screening-Soil and Sediment
OMC Plant 2 FS
Remedial : "
Technollogy Process Options Descriptions Effectiveness Implementability Relative Cost Range Screening Comment

A Ex Situ Treatment
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TABLE 3-2
Remedial Technology Screening-Soil and Sediment
OMC Plant2 FS
T:;’:r‘fj?y Process Options Descriptions Effectiveness Implementability Relative Cost Range Screening Comment
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TABLE 3-2
Remedial Technology Screening-Soil and Sediment
OMC Plant 2 FS

Remedial

Technology Process Options

MKE\063610033

Descriptions

Effectiveness

Implementability

Relative Cost Range

Screening Comment
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TABLE 3-2
Remedial Technology Screening—Soil and Sediment
OMC Plant 2 FS
Tzzll::;ﬂagly Process Options Descriptions Effectiveness Implementability Relative Cost Range Screening Comment
Removal
Excavation Excavation Excavation of soil and sediment using ordinary  Very effective. Unsaturated soil within Good. Moderate. Cost estimates for Retain for further evaluation.
construction equipment. normal range of excavation equipment (0- excavation and disposal range from
8 feet). Very few obstructions to $50 to $200 per ton, including
excavation at the site. excavation/removal, transportation,
and disposal.

Disposal

Effective assuming soils and sediments Implementable though engineering Low. Retain for further evaluation.

Onsite Consolidation Onsite consolidation of soil and dewatered
sediment into a berm along north side of site. are covered with clean soil and vegetated  characteristics of existing containment
because of very limited mobility cells in area needs to be considered.
characteristics of PCBs and PAHs.
Landfill TSCA or RCRA Solid hazardous wastes are permanently Good. There are suitable landfills within Moderate to high. Variable but Retained for further evaluation.
Subtitle C Landfill disposed of in a RCRA-permitted landfill. 4 relative proximity of the site. typically exceed $50/ton.
Subtitle D Solid Solid nonhazardous wastes are permanently Good. There are suitable landfills within Moderate. Disposal costs typically Retained for further evaluation.
Waste Landfill disposed of in a non-RCRA landfill. relative proximity of the site. range from $20 to $50/ ton.
]
Note:

COC = contaminant of concern
Highlighted technologies are screened from further consideration in the assembly of remedial action alternatives..
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Similar to chemical extraction methods, high-temperature thermal desorption is capital
intensive and requires multiples steps (although fewer steps than chemical extraction). In
addition, air emission control would be necessary. The system air emission controls would
include a cyclone particulate removal device for emissions exiting the kiln to protect the
baghouse used for fines removal. Following the baghouse, the air emissions would be
treated in a natural gas-fired incinerator (afterburner) to oxidize the desorbed organics. Air
emission controls can add significant cost to the method because of the treatment required
to remove dioxins and furans.

In incineration, high temperatures are used to volatilize and combust halogenated and other
refractory organics (1,400 to 2,200°F). Incinerator designs are geared towards different waste
streams and different end products, and operating temperatures vary with the different
designs. Incineration is different from other thermal technologies in that it oxidizes bulk
quantities of waste that may be in liquid and solid phase. Incineration is used to remediate
soils and sediments impacted with, among other constituents, chlorinated hydrocarbons,
PCBs, and dioxins.

There are only three incinerators in the U.S. that hold a TSCA permit to incinerate PCB-
contaminated materials. These facilities are located in Texas and Utah. Transportation of the
contaminated soil and sediment to these facilities would be required for offsite incineration,
which would result in a relatively high transportation cost compared to other alternatives.

Considering the relatively low volume of soil and relatively low concentrations of
contaminants in the soil at the OMC site, thermal treatment was not retained for further
consideration because of the air emission requirements and resulting high overall cost.

3.5.4 Disposal

One process option selected for disposal of untreated excavated soils and sediments at the
site is containment under the soil cover o onsite in a berm along the northern site boundary.
PCB soils and sediments exceeding 50 mg/kg will be disposed offsite at an approved TSCA
landfill.

The other process option is offsite disposal of all excavated soil and sediment above PRGs.
Material less than 50 mg/kg PCBs would be disposed in a Subtitle D landfill, while other
material equal to or exceeding 50 mg/kg will be disposed offsite at an approved TSCA
landfill. Offsite disposal at a landfill would involve excavation and transportation of the soil
and sediment to an appropriately permitted facility. There are Subtitle D and Subtitle C
landfills in Illinois and some adjoining states in relative proximity to the OMC site.

Disposal was retained as an option because of the comparatively low cost, availability of
disposal facilities, and relatively low concentrations of contaminants at the site.

3.6 Technology and Process Option Screening for DNAPL

Using the same methodology described in the preceding sections, Table 3-3 presents the
screening of technology types and process options available for remediation of DNAPL.
Potentially feasible technologies and process options for each general response action for
remediation of DNAPL at the OMC site include the following:
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* No further action
* Institutional controls: deed restrictions, permits, and monitoring

¢ In situ treatment: chemical reduction, electrical resistance heating, and thermal —
desorption

e (Collection: vertical wells, horizontal wells
¢ Excavation of DNAPL soils
e Offsite incineration of collected DNAPL and DNAPL soil _

The rationale for selecting these process options is indicated in Table 3-3. The following
sections highlight technologies where more detailed evaluation was necessary to distinguish
between technologies or process options. These include the in situ treatment, DNAPL
collection, and excavation, technology process options.

3.6.1 In Situ Treatment

Remedial technologies evaluated as part of the in situ response action for DNAPL at the
OMC site are summarized below. -

Chemical Reduction

Amendments such as emulsified zero valent iron (ZVI) or bentonite with ZVI are delivered -
into the DNAPL area using soil mixing methods. Soil mixing allows for treatment of the

DNAPL in situ and/ or stabilizes the DNAPL to limit the potential for future migration. The

ZVI component will also treat the dissolved phase in the immediate area of the DNAPL to -
reduce the potential for a dissolved phase contaminant plume.

Soil mixing is also effective for residual DNAPL. Because residual DNAPL does not flow
and cannot be removed by pumping, soil mixing effectively distributes the treatment
amendments throughout the residual DNAPL zone. The cost of soil mixing is moderate due
to the specialized equipment required to mix soil at a depth of 30 feet bgs and is primarily
affected by the volume of the DNAPL area.

Thermal Treatment

In situ thermal treatment remedial technologies include two process options, electrical
resistance heating (ERH) and in situ thermal desorption.

Electrical Resistance Heating. Resistance heating generates physical conditions in the
subsurface that enhance the release of contaminants from the subsurface. Heat is generated
by installing electrodes into the subsurface and passing a current between the electrodes.
The natural resistance of the soil results in subsurface heating. The heated contaminants are
then collected near the ground surface as steam or extracted by pumping. The steam is
condensed while VOCs remain primarily in the vapor phase are treated and released. The
cost of electrical resistance heating is moderate to high and is primarily affected by the
volume of the area to be treated and the inflow of cold water from the aquifer extending the
time to heat the treatment area to the target temperature.
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TABLE 3-3
Remedial Technology Screening—Groundwater and DNAPL
OMC Plant 2 FS

Remedial
Technology

No Action _
None None No action. None. Implementable. Zero. Required for comparison.

Process Options Descriptions Effectiveness Implementability Relative Cost Range Screening Comment

Institutional Controls

Access and Deed restrictions ~ Deed restrictions issued for property, source Good. Good. Low. Retained. Needed to ensure groundwater
Use area, and/or downgradient groundwater is not used until PRGs are attained.
Restrictions exceeding the clean up goals to restrict

groundwater and land use.

Regulations promulgated to require a permit for ~ Good. Good. Low. ’ Retained.
various activities (i.e., installation of wells, etc.).

s 5

Critical to monitor effectiveness of any

Monitoring Short-and/or long-term routine monitoring is
action.

implemented to record site conditions,
concentration levels, and natural attenuation
parameters.

Containment

Vertical Barriers

321
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TABLE 3-3
Remedial Technology Screening-Groundwater and DNAPL
OMC Plant 2 FS
Remedial p Opti DescHisti Effecti I tabilit Rel CostR S C t
Technology rocess Options escriptions ectiveness Implementability elative Cost Range creening Commen
Sheet piling Interlocking steel piles are driven into Very effective for temporary shoring of Implementable to depths of about 30 feet Moderate. Not retained for containment of
subsurface along the boundaries of the soil during excavation. needed at site. groundwater. At OMC containment
impacted area. Sheet piling would be used as technologies for groundwater do not
temporary shoring for DNAPL excavation. meet the primary remedial objective to
return groundwater to meet PRGs.
Retained as a component of DNAPL
excavation alternative to provide
temporary shoring of excavation
sidewalls for small areas.
Permeability Cement grout or organic polymer injected into Experimental process option. Good in the shallow portion of the aquifer and Moderate. Not retained for containment of

reduction agents

3-22

the soil matrix to reduce permeability.

moderate in the low portion of the aquifer
where permeability is reduced.

groundwater. At OMC containment
technologies for groundwater do not
meet the primary objective to return
groundwater to meet PRGs. Retained as
a component for DNAPL treatment.
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TABLE 3-3
Remedial Technology Screening—Groundwater and DNAPL
OMC Plant 2 FS
T‘::,’:::::fgly Process Options Descriptions Effectiveness Implementability Relative Cost Range Screening Comment

In Situ Treatment

Chemical
Chemical Aqueous injection of reducing agents (zero Effective in treating site COCs. Most Well developed technology with minimal Considered to have good potential for Retained for further evaluation in DNAPL
reduction (ISCR)  valent iron, bioavailable carbon, hydrogen) to suitable as a source area treatment for equipment requirements. cost-effectiveness for source zones butis and source areas.
promote abiotic in situ reduction of chlorinated  high concentration groundwater. costly for low concentration plumes.
organic compounds. :
Physical
.3
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TABLE 3-3

Remedial Technology Screening-Groundwater and DNAPL
OMC Plant 2 FS

Remedial
Technology Process Options

Descriptions

Effectiveness

Implementability

Relative Cost Range

Screening Comment
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Electrical
resistance
heating (ERH)

In situ thermal
desorption (ISTD)

Biological Enhanced
reductive
dechlorination
Natural
attenuation

.4
MKE\063610033
1

Subsurface delivery of electron donors

ERH is an electrical resistance heating
technology that delivers separate electric
phases through electrodes placed in a circle
around a soil vent, which promotes in situ
generation of steam to vaporize target
compounds. Vapors recovered in a SVE
system and treated as needed to remove
VOCs from air discharge.

The aquifer is heated in situ with heating
elements. The heating results in vaporization of
water and constituents for collection by a
heated vapor extraction well.

hydrogen, lactate, food-grade oils, corn syrup,
etc. within the target zone to stimulate
anaerobic biodegradation of chlorinated
compounds by reductive dechlorination.

Short- and/or long-term routine monitoring is
implemented to record site conditions,
concentration levels, and natural attenuation
parameters. Natural subsurface processes
such as dilution, volatilization, biodegradation,
adsorption, and chemical reactions with
subsurface materials are allowed to reduce
concentrations to acceptable levels.

Effective for treatment of VOCs in
shallow soils.

Effective for treatment of VOCs and
SVOCs in soils and groundwater with low
gradients.

Very effective when used to enhance
existing anaerobic conditions for
remediation of CVOCs. Typically applied
to high concentration source areas rather
than low dissolved phase groundwater
contamination.

Good. Demonstrated to be occurring at
the OMC site. Less generation or transfer
of remediation wastes. Less intrusive as
few surface structures are required. May
be applied to all or part of a given site,
depending on site conditions and
cleanup objectives. Natural attenuation
may be used in conjunction with, or as a
follow-up to, other (active) remedial
measures. Overall cost will likely be
lower than active remediation. Longer
time frames may be required to achieve
remediation objectives, compared to
active remediation.

concern, potential to mobilize DNAPL.

heat to aquifer.

Implementable. Requires accurate

conceptual model to ensure heating elements

are installed below contamination, vapor
migration outside of collection area is a

Implementable. Site-specific bench and/or
pilot-scale testing recommended, relies on
advective transport of amendments.

Good regulatory agency acceptance.

Implementable. Requires soils remain moist High, power consumption costs vary.

to ensure effective transfer of electricity and

=

High capital and O&M costs for
equipment and power. If NAPL is
recovered disposal and treatment costs
increase.

Low to Moderate. Will in many cases be

more cost-effective than aerobic process
since maintenance of aerobic conditions
is not required.

Generally, the lowest cost alternative
was applicable. The most significant
costs associated with natural attenuation
are most often due to monitoring
requirements.

Retained for further evaluation in DNAPL

TABLE 3-3
Remedial Technology Screening—Groundwater and DNAPL
OMC Plant 2 FS
Tzzmg:?gly Process Options Descriptions Effectiveness Implementability Relative Cost Range Screening Comment

and source areas.

Retained for further evaluation in DNAPL
and source areas.

Retained for further evaluation for
groundwater.

Retained for further evaluation for
groundwater.
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TABLE 3-3

Remedial Technology Screening—Groundwater and DNAPL

OMC Plant 2 FS

ngr?:;(:ci:agly Process Options Descriptions Effectiveness Implementability Relative Cost Range Screening Comment

Collection

Hydraulic Vertical wells Conventional groundwater extraction is Widely used and demonstrated Implementable. Low. Least cost groundwater extraction Retained for further evaluation for
pumping in vertical wells. Other extraction effectiveness. tech technology. DNAPL and groundwater.
device include vacuum enhanced recovery, jet-
pumping systems, etc.

Horizontal wells Drilling techniques are used to position wells Widely used and demonstrated Implementable. Moderate. Significantly higher than Retained for further evaluation as a
horizontally, or at an angle, to reach effectiveness. Increasingly applied vertical wells. component/enhancement of other
contaminants not accessible by direct vertical technology for increasing production rate alternatives for areas beneath the
drilling. from low permeability sites, or to access building or in DNAPL area.

areas inaccessible with vertical well
technology.

Removal

Ex Situ Treatment

Chemical Chemical Oxidizing agents are used to destroy organic Proven effectiveness for most CVOCs. Good. Treatability testing necessary. No High. Retaiped for further evaluation for
oxidation (e.g., contaminants in an ex situ reactor. Potential Oxidant selection critical as not all residual to regenerate. No VOC air groundwater.
ultraviolet [UV] oxidizing agents are UV radiation, ozone, oxidants are equally effective on all emissions.
oxidation) and/or hydrogen peroxide/ferrous iron, or compounds. j
permanganate.

MKE\063610033
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TABLE 3-3
Remedial Technology Screening-Groundwater and DNAPL
OMC Plant 2 FS

Remedial
Technology

Process Options Descriptions Effectiveness Implementability Relative Cost Range Screening Comment

Physical
Treatment
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TABLE 3-3
Remedial Technology Screening—Groundwater and DNAPL
OMC Plant 2 FS
ngl?:ric:::agly Process Options Descriptions Effectiveness Implementability Relative Cost Range Screening Comment

328

Liquid-phase
carbon adsorption

Air stripping

Liquid phase carbon adsorption is a full-scale
technology in which ground water is pumped
through one or more vessels containing
activated carbon to which dissolved organic
contaminants adsorb. When the concentration
of contaminants in the effluent from the bed
exceeds a certain level, the carbon can be
regenerated in place; removed and
regenerated at an off-site facility; or removed
and disposed. The two most common reactor
configurations for carbon adsorption systems
are the fixed bed and the pulsed or moving
bed.

Air stripping is a full-scale technology in which
volatile organics are partitioned from ground
water by greatly increasing the surface area of
the contaminated water exposed to air. Types
of aeration methods include packed towers,
diffused aeration, tray aeration, and spray
aeration. Treatment of air emissions may be
necessary.

Effective for removal of TCE and
cis-1,2-DCE. Less effective for VC
removal. The technology is well proven,
and is frequently part of remedial
designs. The bed-life of GAC is usually
short-term; however, if concentrations
are low enough, the duration may be
long-term.

Removal efficiencies around 99% are
typical for towers that have 4.6 to 6
meters (15 to 20 feet) of conventional
packing and are removing compounds
amenable to stripping. Removal
efficiencies can be improved by adding a
second air stripper in series with the first,
heating the contaminated water, or
changing the configuration of packing
material. Thermal units for treating air
stripper emissions can be used as a
source of heat.

Proven technology. O&M costs may be high
depending on system loading and resulting
rate of carbon use.

Implementable. O&M on the unit due to
precipitation on the components. Air strippers
are commercially available and widely used.

Moderate to high. There are costs to
regenerate and replace GAC. Costs are
also lower at higher flow rates.

Moderate to high. Costs increase
significantly if air emissions require
treatment. At OMC this may be
significant because vinyl chloride is not
easily removed from air with low cost
GAC. A major operating cost of air
strippers is the electricity required for the
ground water pump, the sump discharge
pump, and the air blower. As a general
rule, pumps in the 1 to 20-gpm range
require from 0.33 to 2 HP; from 20 to 75
gpm power ratings are 1 to 5 HP; and
from 100 to 600 gpm, power ratings
range from 5 to 30 HP.

Retained for further evaluation for
groundwater.

Retained for further evaluation for
groundwater.
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TABLE 3-3
Remedial Technology Screening-Groundwater and DNAPL
OMC Plant 2 FS ;
Remedial P Obti o : Sl bili Relative Cost R s — t
Technology rocess Options Descriptions Effectiveness mplementability elative Cost Range creening Commen
Offsite High temperatures, 870 to 1,200°C (1,400 to The destruction and removal efficiency Implementable. Very high. Retained for further evaluation for
incineration 2,200°F), are used to volatilize and combust (in  (DRE) for properly operated incinerators disposal of collected DNAPL and DNAPL
the presence of oxygen) halogenated and other exceeds the 99.99% requirement for contaminated soil.
refractory organics in hazardous wastes. hazardous waste and can be operated to
Incinerator designs are geared towards meet the 99.9999% requirement for
different waste streams and different end PCBs and dioxins.
products, and operating temperatures vary with
the different designs. Incineration is different
from other thermal technologies in that it
; oxidizes bulk quantities of waste that may be in
liguid and solid phase.
Discharge
Wastewater
discharge
POTW Aqueous streams are discharged to a POTW VOCs are effectively treated at POTWs Implementable provide water meets Low to moderate. Retained for further evaluation for
for treatment. to below NPDES discharge pretreatment limits. groundwater.
requirements.
Surface water Discharge of treated groundwater to nearby Effective though discharge to harbor or Implementable though it requires meeting the  Low to moderate. Retained for further evaluation for treated
surface water body. Lake Michigan may require additional substantive requirements of an NPDES groundwater.
treatment processes to remove permit.
inorganics.
Reinjection Reinjection of treated groundwater to the May increase the effectiveness of aquifer  Implementable. Reinjected water would likely  Low to moderate. Retained for further evaluation for treated
aquifer upgradient or side-gradient to the restoration due to increased flow rate be required to meet drinking water MCL or groundwater.
impacted area. through aquifer as a result of reinjection.  PRGs.
.-'- ¥ TR e E =-w9dm Pl
Note:

Highlighted technologies are screened from further consideration in the assembly of remedial action alternatives.

Effectiveness is the ability to perform as part of an overall alternative that can meet the objective under conditions and limitations that exist onsite

Implementability is the likelihood that the process could be implemented as part of the remedial action plan under the physical, regulatory, technical, and schedule constraints.
Relative cost is for comparative purposes only and it is judged relative to the other processes and technologies that perform similar functions.
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In Situ Thermal Desorption. Implementation of in situ thermal desorption involves
installation of wells followed by installation of heating elements into each well. Heat is
applied to the soil by the heating element in close contact with the soil. This differs from
resistance heating as no current is passed through the soil. Thermal conduction of the soil
transfers heat away from the heated wells. Heated extraction wells are installed to collect
vapors generated by the heating of soils and groundwater. The steam is collected and
condensed. The condensation is treated and discharged while VOCs remain in the vapor
phase which is treated and released. The cost to implement the in situ thermal desorption
process option is moderate to high.

3.6.2 DNAPL Collection

The DNAPL collection response action, if implemented, could potentially use multiple
process options. Active extraction could be useful for collecting mobile, easily extractable
DNAPL while passive collection or periodic pumping of a collection “sump” could be more
effective for residual DNAPL. Treatment and disposal options are likely limited to offsite
incineration. The cost of DNAPL collection is low to moderate and is primarily dependent
upon the volume of DNAPL recovered and the cost of disposal.

3.6.3 In Situ Soil Mixing

The soil mixing response action, if implemented, would combine a stabilizing amendment
such as bentonite clay with a treatment amendment such as ZVI. Soil mixing would utilize
large-diameter augers to mix the amendments with the DNAPL and native soils to stabilize
the DNAPL while distributing the treatment amendment throughout the mixture. The
combination lowers DNAPL mobility while providing treatment of the COCs. The cost of
soil mixing is low to moderate and is primarily dependent on the depth to the DNAPL and
the size of the DNAPL area.

3.7 Technology and Process Option Screening for
Groundwater

Using the same methodology described in the preceding section, Table 3-3 presents the
results of a qualitative comparison of technology types and process options available for
groundwater remediation. The response actions and associated process options that were
retained after screening for remediation of groundwater at the site include the following;:

s No further action
* Institutional controls: deed restrictions, permits, and monitoring

¢ In situ treatment: chemical reduction, electrical resistance heating, thermal desorption,
enhanced in situ bioremediation, natural attenuation

¢ Collection: vertical wells, horizontal wells
* Ex situ treatment: chemical oxidation, carbon adsorption, air stripping

¢ Discharge: POTW, surface water, reinjection
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The rationale for selecting these process options is indicated in Table 3-3. The following
sections highlight technologies where more detailed evaluation was necessary to distinguish
between technologies or process options. These technologies include containment, in situ
treatment, ex situ groundwater treatment, and groundwater discharge.

3.7.1 Containment

Containment alternatives were considered as part of the evaluation process. Evaluated
alternatives include hydraulic gradient control, sheet piling, slurry walls, and permeable
reactive barriers. The findings of the RI indicate groundwater contamination from the OMC
site is not discharging to Lake Michigan east of the site. In addition, groundwater analytical
results indicate groundwater contamination related to the OMC site is not discharging to
Waukegan Harbor. The CVOC migration velocities are very slow, and there is substantial
natural attenuation occurring. As a result, the most important remedial objectives for
groundwater are returning the groundwater to drinking water standards and preventing
indoor exposures from volatilization from the plume.

As a result, hydraulic containment or passive reactive barrier technologies with the objective
of preventing offsite migration are not currently needed to protect the harbor or lake and do
not meet the more important objectives of groundwater restoration to drinking water
standards. These technologies were not retained for inclusion in the remedial alternatives.

3.7.2 In Situ Treatment

In situ treatment process options that were evaluated in more detail include the following:

In situ chemical oxidation

In situ chemical reduction
Enhanced reductive dechlorination
In situ thermal desorption
Electrical resistance heating

Each process option is presented in greater detail below. Each of these process options have
a relatively high cost and would be applied to the more concentrated portions of the plume.

In Situ Chemical Oxidation

This technology involves injection of a strong chemical oxidant (ozone, persulfate,
permanganate, or peroxide) into the contaminant plume. The ensuing reaction then oxidizes
the organic contaminants it comes into contact with. The oxidation reaction can be highly
exothermic with stronger oxidants like peroxide. The vapors and steam generated during
the reaction could potentially migrate through underground utilities or piping. These
concerns can be addressed by using a slightly weaker oxidant such as permanganate;
however, permanganate solution and permanganate solid are a dark purple color. The
potential for the oxidant to migrate along utility corridors could result in a discharge of dark
purple water to nearby surface water bodies.

The implementation cost of in situ chemical oxidation (ISCO) is considered moderate for
source areas. The cost to implement ISCO for the dissolved plume exceeding PRGs is
considered high. This is largely the result of the high oxidant demand expected because the
aquifer is under strongly reducing conditions with a high organic content of the soil and
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groundwater. This option was not retained for inclusion in the remedial alternatives due to
costs and implementation concerns.

In Situ Chemical Reduction

The in situ chemical reduction (ISCR) process option involves delivering a chemical
reducing agent to the subsurface to treat the contaminants. Reducing agents being evaluated
include EHC®, Daramend®, and emulsified ZVI. All three reducing agents contain ZVI but
vary in the size of the iron particles and the nature of the controlled-release carbon source.
The emulsified ZVI is specifically designed to target DNAPL areas. The design of the ISCR
amendments is to provide a carbon source to stimulate biological activity while the ZVI
provides rapid dechlorination of the CVOCs. The cost of ISCR is estimated at low to
moderate and is driven primarily by the longevity of the reducing agents in the subsurface
and delivery methods. This option was retained for inclusion in the remedial alternatives.

Enhanced In Situ Bioremediation

Electron donors (hydrogen, lactate, food-grade oils, corn syrup, whey, etc.) are delivered to
the subsurface within the target treatment zone to stimulate anaerobic biodegradation of
chlorinated solvents by reductive dechlorination. Injection of the substrate would be
performed using direct push methods or permanently installed injection wells. The
substrate addition would stimulate the native micro-organisms which in turn “consume”
the contaminants generating methane/ethane/ethane and other byproducts. Injections
would be performed periodically to sustain the biological community. The goal of the
enhanced bioremediation alternative would be to reduce contaminant concentrations to
levels that can be remediated to PRGs by MNA. The cost of this alternative is considered
low to moderate. Enhanced reductive dechlorination was retained for inclusion into
remedial alternatives.

In Situ Thermal Desorption

In situ thermal desorption’s (ISTD's) primary application uses thermal heating wells, along
with heated extraction wells. Heat is applied to soil from a high-temperature surface in
contact with the soil. Thermal radiation and thermal conduction heat transfer are effective
near the heating element. As a result, thermal conduction and convection expand into the
soil volume. The ISTD process creates a zone of very high temperature (greater than 1,000°F)
near the heaters, which can oxidize or pyrolize target constituents. A soil vapor extraction
system is used to remove volatilized constituents.

ISTD raises the soil temperature within the treatment volume to the boiling point of water,
generating steam in situ. This results in steam distillation of the contaminants. ISTD occurs
as vapors are drawn into the hot regions in close proximity to heated extraction wells. The
cost of ISTD is high driven primarily by the cost of capital equipment, condensate treatment,
and vapor treatment. ISTD was retained for inclusion in the remedial alternatives.

Electrical Resistance Heating

ERH operates under the principal that electrical current passing through a resistive
component, such as soil, will generate heat. The amount of current which can be made to
flow through a given soil type is a function of the voltage applied and the resistance of the
soil. Several factors govern the resistance between adjacent Six-Phase Heating™ (SPH)
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“electrodes including soil type, moisture content, and the distance between electrodes. Since
distance and soil types are fixed components, current flow can be controlled by regulating
soil moisture content and the applied voltage.

Electrical current is split into multiple (typically three or six) electrical phases for the
electrical resistive heating of soil and groundwater. The electrical current is derived from a
centrally located transformer and sent to each of electrodes placed in the subsurface. Soil
and groundwater are heated to appropriate temperatures, dependant upon soil type,
allowing the volatilization of contaminants. Once soil contaminants are volatilized, they are
removed from the subsurface media by a soil vapor extraction system, and treated above
ground using conventional methods such as oxidation or adsorption.

By heating subsurface material to the boiling point of water, an in situ source of steam is
created which strips contaminants from the soil. The steam serves two purposes. First, its
physical action drives contaminants out of portions of the soil that tend to lock in the
contaminants via capillary forces. Second, the steam acts as a carrier gas for the
contaminants, enabling the contaminants to be swept out of the soil into the vacuum vent by
increasing the permeability of the soil.

Thermocouples measure soil temperatures at multiple locations within the treatment area at
varying depths. The system requires daily manual adjustments of the electrode voltage and
SVE system vacuum. An onsite computer is used to adjust voltages on the transformer to
maintain a consistent power input. ERH is a full-scale, batch, in situ technology.

Costs for ERH are moderate to high and are driven primarily by the cost of electricity and
the area to be treated. ERH was retained for inclusion in the remedial alternatives.

3.7.3 Ex Situ Treatment

CVOCs are the primary contaminant expected to be present in extracted groundwater that
will require treatment to discharge standards prior to reinjection or discharge to surface
water. Iron and manganese may also be present in groundwater at elevated concentrations
as a result of the reducing conditions in the aquifer. The reducing conditions result in the
reduction of iron and manganese naturally present in the aquifer soil to soluble forms. Once
these inorganics are no longer under reducing conditions, they would be expected to
become oxidized back to their immobile forms. Removal of iron and manganese may be
necessary prior to discharge to surface water

The most suitable process options identified for treatment of CVOCs are ultraviolet
(UV)/oxidation, carbon adsorption (using granular activated carbon [GAC]) and/or air
stripping. The cost for ex situ treatment is moderate to high and is driven primarily by the cost
of long-term O&M, utility costs, and capital equipment costs. UV/oxidation was retained
primarily because of the presence of relatively high concentrations of vinyl chloride. Vinyl
chloride, while easily air stripped, is not easily removed with GAC. If emissions from an air
stripper require treatment for vinyl chloride, it may be more cost effective to use
UV/oxidation because it destroys the vinyl chloride in the water phase. Each of these
technologies was retained and will be evaluated further in the alternative development.
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3.74 Discharge

Under the discharge response action, the process options of discharge of treated
groundwater to the POTW, surface water (North Ditch, South Ditch, Waukegan Harbor)
and re-infiltration are retained. Discharge to a surface water such as Lake Michigan or
Waukegan Harbor generally has more stringent discharge limits, particularly for inorganics.
Each of these discharge options will be evaluated in more detail in the alternative
development.
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SECTION 4

Alternative Descriptions

4.1 Introduction

The remedial technologies and process options that remain after screening for the building
soil and sediment, DNAPL, and groundwater media were assembled into a range of
alternatives. The remedial alternatives were developed separately for the building,
contaminated soil and sediment, DNAPL, and groundwater to allow a wider range of
alternatives and greater flexibility in selecting the recommended alternatives. Soil and
sediment media have been combined because the technologies used for each are similar.

The specific details of the remedial components discussed for each alternative are intended to
serve as representative examples to allow order-of-magnitude cost estimates. Other viable
options within the same remedial technology that achieve the same objectives may be evaluated
during remedial design activities for the site. The following sections provide a detailed
description of each alternative. Table 4-1 summarizes the developed remedial alternatives.

4.2 Building Materials Alternative Descriptions

Four building material alternatives were developed to address the RAOs for the OMC Plant 2
building. Each of the technologies remaining after screening was incorporated into at least one
alternative. For the purposes of this evaluation, building materials are defined as
aboveground structures, the concrete slab, and part of the storm sewer system. The concrete
footings, tunnel structures, and other underground utilities will be left in place. The portions
of the building that are uncontaminated including the New Die Cast Area, Trim Building, and
Triax Building and the Corporate Building, and these do not require any remedial action to
meet the RAOs (see Figure 2-1). In addition to the building and concrete slab, the unsaturated
zone soils adjacent to the building (within 20 feet) are also included to allow the building
alternatives to also address soil that will be encountered during demolition.

As previously described in the soil and sediment alternatives, the remediation of
unsaturated zone soil below the building slab will be based on COCs, concentrations, and
volume that will be determined once the slab is removed. A soil management plan will
present the decision framework; for example, soils with PCBs greater than 50 mg/kg will be
sent to a TSCA landfill, PCB soil with less than 50 mg/kg will be sent to a Subtitle D landfill
or consolidated onsite, and VOC-impacted soil will be treated.

4.2.1 Building Materials Alternative 1—No Further Action

The objective of Building Materials Alternative 1 (B1), the No Further Action Alternative, is
to provide a baseline for evaluation of remedial alternatives, as required by the NCP. Under
this alternative, there would be no additional remedial actions conducted at the site to
control the continued release of and exposure to contaminants. There would be a risk to
trespassers from direct contact with the building materials if the building was not
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demolished. It is assumed under this alternative that minimal maintenance of the building
will continue to be performed by the City of Waukegan and eventually it would deteriorate.

422 Building Material Alternative 2—Demolition and Offsite Disposal

The objectives of Building Materials Alternative 2 (B2), demolition and offsite disposal, are
the prevention of trespasser human exposure to PCBs, through contact, ingestion, or
inhalation on building surfaces and surrounding soil and the removal of building materials,
concrete slab, and soil within 20 feet of the building in the unsaturated zone, as necessary, to
allow site remediation.

The main remedial components of B2 include the following:

¢ Soil management plan e Excavation
e Decontamination e Disposal
e Demolition

A soil management plan would address remediation of the soil and concrete tunnels found
underneath the building. The building’s concrete footings would remain in-place. Any
concrete tunnels uncovered would be sampled after removal of the slab, and disposal
options would be evaluated at that time. If they are found to be uncontaminated, they may
be filled with uncontaminated concrete rubble.

Prior to decontamination, an asbestos survey and abatement of asbestos containing material
would be performed. Following ACM abatement, internal surfaces would be decontaminated,
as needed, for cost-effective steel, concrete and equipment reclamation/disposal.
Decontamination would be performed by pressure washing or sand blasting in isolated
containment zones. Approximately 30 percent of the material is estimated to require sand
blasting. Steel with a PCB concentration less than 10 pg/100 cm? can be recycled as scrap.
Approximately 4,000 tons of steel is estimated to be recycled as scrap, as well as significant
resale value of the remaining equipment once decontaminated. The final part slated for
decontamination would be the storm sewer south of the building where previous soil
sampling results have indicated PCB in the catch basins. The length of storm sewer for
decontamination is shown on Figure 4-1.

Demolition and recycling of the building structure would be completed next. Construction
and demolition debris, cinder block, and storm sewer would be disposed in a Subtitle D
landfill. Steel would be sent offsite for scrap. Storm sewer laterals outside the footprint of
the building to the south would also be removed up to the lateral. The connection at the
lateral would be plugged. Storm sewer would be sent to a Subtitle D landfill. Building
material and equipment that could not be decontaminated to below 50 mg/kg would be
disposed in a TSCA landfill.

The concrete slab demolition would be the next step. Concrete with PCB greater than

50 mg/kg would be sent to a USEPA-approved TSCA /Subtitle C landfill (estimated

4,750 cubic yards). Concrete with PCB less than 50 mg/kg but greater than 1 mg/kg would
be sent offsite to a Subtitle D landfill (estimated 11,173 cubic yards). Concrete with PCB less
than 1 mg/kg would be crushed and reused offsite if possible or used to fill the
underground tunnels (estimated 1,242 cubic yards).
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SECTION 3—ALTERNATIVE DESCRIPTIONS

The last step would be excavation and disposal of the soil exceeding PRGs in the
unsaturated zone within 20 feet of the perimeter of the building. This volume is estimated at
11,111 cubic yards. Soil with PCB greater than 50 mg/kg would be sent to a
USEPA-approved TSCA /Subtitle C landfill (estimated 10 percent). Soil with PCB less than
50 mg/kg would be sent to a Subtitle D landfill. The excavated area would be backfilled
with clean fill material.

423 Building Material Alternative 3—Demolition, Offsite Disposal, and Onsite
Consolidation

Building Material Alternative 3 (B3) is identical to B2 except for the disposal options. In B3,
building material and soil with PCBs greater than 50 mg/kg or greater than 100 pg/100 cm?
would still be disposed in an offsite TSCA /Subtitle C landfill; however, concrete, cinder
block, and soil with less than 50 mg/kg of PCBs or less than 100 pg/100 cm? would be
consolidated onsite in a berm. The cinder block and concrete would be crushed before
placing in the berm. Construction and demolition debris would still be sent offsite to the
Subtitle D landfill as discussed in Alternative B2.

The berm would be constructed in the area between the existing East and West Containment
cells on the northern portion of site. After consolidation of the building material and soils
and sediment is completed, the berm would be covered with 12 inches of clean soil and
seeded.

424 Building Material Alternative 4—Demolition, Offsite Disposal, and Onsite
Consolidation with Harbor Sediments

Building Material Alternative 4 (B4) is identical to B3 except for the disposal options. In B4,
building material and soil with PCBs greater than 50 mg/kg or greater than 100 pg/100 cm?
would still be disposed in an offsite TSCA /Subtitle C landfill; however, concrete, cinder block,
and soil with less than 50 mg/kg of PCBs or less than 100 pg/ 100 cm? would be consolidated
onsite in a berm, but the berm would be constructed along the entire length of the northem
property boundary to allow future consolidation of Waukegan Harbor sediments.

New containment sidewalls (3 feet tall) would be constructed around the existing East and
West Containment cells to allow placement of dewatered sediment and OMC Plant 2 building
material, soils, and sediment directly on top. The cells would not be modified, but rather the
soil and sediment would be placed directly on top of the existing cells. After construction of
the berm is complete, it would be covered with 12 inches of clean soil and seeded.

4.3 Soil and Sediment Alternative Descriptions

Four soil and sediment media alternatives were developed to address a range of remedial
actions and include all the remaining technologies into at least one alternative. The soil and
sediment alternatives do not include the unsaturated zone soil below the building slab or
adjacent to the building (within 20 feet). Soil adjacent to the building is included in building
demolition. Soil remediation beneath the building will be based on COCs, concentrations,
and volume that will be determined once the slab is removed.
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4.3.1 Soil Aiternative 1—No Further Action -

The objective of Soil Media Alternative 1 (S1), the No Further Action Alternative, is to
provide a baseline for evaluation of remedial alternatives, as required by the NCP. Under
this alternative, there would be no additional remedial actions conducted at the site to
control the continued release of and exposure to contaminants. There would be a risk from
direct contact with the soil if the site was developed in the future for residential use. There
would also be ecological risks as described earlier.

4.3.2 Soil Alterative 2—Excavation and Offsite Disposal

The objective of Soil Media Alternative 2 (S2), excavation and offsite disposal, is to preveﬁt

residential or construction worker human exposure, through contact, ingestion, or

inhalation to contaminated soil and prevention erosion and offsite transport of soils -
contaminated at concentrations posing unacceptable risk. The volume of soil to be excavated

would be based primarily on the presence of PCBs greater than 1 mg/kg. PAHs exceeding

PRGs are generally included within this area. -

Soils exceeding the PRGs are shown in Figures 2-2 through 2-5 and are separated into
surface soil (0 to 2 feet) and unsaturated zone soil (2 to 5 feet). The total estimated volume of
PCB- and PAH-contaminated soil exceeding PRGs is approximately 33,000 cubic yards. The
total volume of sediment to be excavated is 4,200 cubic yards. The main remedial
components of S2 include the following:

e Excavation

e Disposal

Soils exceeding the PRGs would be excavated and segregated by area in separate stockpiles
that would be sampled for disposal characteristics. The excavated areas would be backfilled
with clean material. The stockpiles would be managed appropriately until approval for
disposal was received. Sediment in the drainage ditches would be excavated and dewatered
prior to offsite transport. Excavation and dewatering methods would be determined in
design. It will be assumed for this FS-level cost estimate that dry excavation techniques
would be used.

Excavated soils and sediment would be sent offsite for disposal based on the following
criteria:
¢ PCBs less than 50 mg/kg would be sent to a Subtitle D landfill (estimated 96 percent of

total volume)

e PCBs greater than 50 mg/kg would be sent to a USEPA-approved TSCA /Subtitle C
landfill (estimated 4 percent of total volume)

433 Soil Altemative 3—Excavation, Offsite Disposal, and Onsite
Consolidation

Soil Media Alternative 3 (S3) is identical to S2 except for the disposal options. In 53, soils

with PCBs greater than 50 mg/kg would still be disposed of in an offsite TSCA landfili;

however, soils with less than 50 mg/kg of PCBs or soils with PAHs greater than the PRGs -
would be consolidated onsite in a berm.
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SECTION 3—ALTERNATIVE DESCRIPTIONS

The berm would be constructed in the area between the existing East and West Containment
cells on the northern portion of site. After consolidation of the soils and sediment is
completed, the berm would be covered with 12 inches of clean soil and seeded.

4.3.4 Soil Alternative 4—Excavation, Offsite Disposal, and Onsite
Consolidation with Harbor Sediments

Soil Media Alternative 4 (54) is identical to S3 except for the disposal options. In 54, soils with

less than 50 mg/kg of PCBs or soils with PAHs greater than the PRGs would be consolidated

onsite in a berm, but the berm would be constructed along the entire length of the northemn
property boundary to allow future consolidation of Waukegan Harbor sediments.

New containment sidewalls (3 feet tall) would be constructed around the existing East and
West Containment cells to allow placement of dewatered sediment and OMC Plant 2 soils
directly on top. The cells would not be modified, but rather the soil and sediment would be
placed directly on top of the existing cells. After construction of the berm is complete, it
would be covered with 12 inches of clean soil and seeded.

4.4 DNAPL Alternative Descriptions

4.4.1 DNAPL Altemative 1—No Further Action

The objective of the DNAPL Media Alternative 1 (D1), the No Further Action Alternative, is
to provide a baseline for comparison to other alternatives, as required by the NCP.
Alternative D1 does not include any further remedial action for groundwater. It does not
include monitoring or institutional controls.

4.4.2 DNAPL Altemative 2—Institutional Controls and Monitoring

The objective of DNAPL Media Alternative 2 (D2) is to rely on institutional controls to prevent
exposure of residents or workers to DNAPL COCs and to use monitoring to evaluate whether
exposures may be occurring. Institutional controls include well drilling restrictions to prevent
exposure to DNAPL. A restrictive covenant would be placed on the OMC property deed that
would specify production wells not be installed within the DNAPL area. An institutional
control would also be included to require use of subslab vapor control systems for any new
structures placed over or in close proximity to the DNAPL area.

443  DNAPL Altemative 3—Extraction, Onsite Collection, and Offsite
Destruction

The objective of DNAPL Media Alternative 3 (D3) removal is to remove free-phase DNAPL

to the extent practicable, resulting in a reduction of a secondary source of VOCs to the

groundwater. Previous investigations have shown that measurable DNAPL is present just

east of the former metal working area. A component of this alternative will be to conduct
additional investigations to delineate the areal extent of the DNAPL.

The DNAPL removal system could be implemented as a standalone option or as a
component of the groundwater extraction and treatment system. Designated DNAPL

MKE063610033 47



OMC PLANT 2 FEASIBILITY STUDY REPORT

recovery systems would be installed in extraction wells where DNAPL has been identified
during site investigation activities.

Implementation of the DNAPL recovery system would include installation of a

6-inch-diameter stainless steel well to a depth of 30 feet bgs in the DNAPL area. A DNAPL -
recovery pump would then be installed at the base of the extraction well. The DNAPL

recovery pump would be powered using several solar panels mounted nearby. Solar power

is applicable as the DNAPL extraction pump will not operate continuously to allow time for -
the DNAPL to recover. The DNAPL would be collected in 55-gallon drums stored outside
the building on the former gas-cylinder storage platform. The storage area would comply
with RCRA secondary containment requirements for hazardous waste. A fence would be

constructed to secure the area. It is estimated that 55 gallons of DNAPL will be recovered

every 2 months and shipped offsite for disposal as hazardous waste.

444 DNAPL Altemmative 4—In Situ Thermal Treatment

DNAPL Media Alternative 4 (D4) uses in situ thermal treatment to remove DNAPL and
reduce CVOC concentrations in the DNAPL area. ISTD could be implemented exclusively
for DNAPL treatment or as a component of a larger scale system designed to treat the
dissolved phase VOC plume. Thermal treatment would be accomplished using thermal
desorption in the DNAPL area presented on Figure 4-2.

ISTD would use thermal wells, along with heated extraction wells. Heat would be applied
to soil from a high-temperature surface in contact with the soil. Thermal radiation and
thermal conduction heat transfer would be effective near the heating element. As a result,
thermal convection and conduction would occur in the soil volume. The ISTD process
would create a zone of very high temperature (greater than 1,000°F) near the heaters, which
can oxidize or pyrolize target constituents. ISTD would raise the soil temperature within the
treatment volume to the boiling point of water, generating steam in situ. This would result
in steam distillation of the contaminants. ISTD would occur as vapors are drawn into the hot
regions in close proximity to heated extraction wells. An SVE system would be used to
remove volatilized constituents. SVE offgases would be treated in a catalytic oxidizer or
similar treatment system.

445 DNAPL Alternative 5—In Situ Soil Mixing with In Situ Chemical Reduction

The objective of DNAPL Media Alternative 5 (D5) is to incorporate amendments via shallow
soil mixing to treat and stabilize DNAPL and increase the surface area of the DNAPL
available to micro-organisms for anaerobic biological reductive dechlorination or chemical
reduction. The increased surface area also accelerates the dissolution of DNAPL into the
groundwater, allowing for more effective treatment by chemical reduction. The
amendments would include ZVI and bentonite. The ZVI would corrode in situ releasing
hydrogen, which then results in chemical reductive dechlorination of the CVOCs. The
bentonite would be added to aid in the soil mixing by reducing the torque needed to rotate
the augers. In addition, it would reduce the permeability of the mixed soil so that the mass
flux from any untreated residuals is greatly reduced. In situ soil mixing would be used to
treat DNAPL areas accessible (that is, outside the building) to the large equipment necessary
to implement the alternative. DNAPL areas beneath the building may be addressed using
this alternative after demolition of the building.
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Prior to implementation of this alternative, the horizontal and vertical extent of the DNAPL
area shown on Figure 4-2 would be more precisely delineated. In particular the extent of
diffusion of DNAPL into the underlying clay would be evaluated so that the target depth of
the soil mixing can be set to include the upper portion of the clay if necessary.

Large-diameter (6 feet or greater) augers would be advanced to the target depth. Upon
reaching the target depth, the amendments would be injected through the augers. The augers
would be advanced and retracted through the DNAPL interval several times to ensure
complete mixing. This process would be repeated until the entire area had been treated.

Quarterly groundwater sampling of eight monitoring wells at four downgradient locations
would be performed to monitor if a dissolved phase plume was generated as a result of soil
mixing and monitor the changes in the plume, if any, over time. Groundwater samples will
be analyzed for VOCs and the following MNA parameters:

* Dissolved oxygen ¢ Total iron, ferrous iron, ferric iron

¢ Oxidation-reduction potential ¢ Sulfate and sulfide sulfur

e Chloride ¢ Nitrate and nitrite nitrogen

* Carbon dioxide ¢ Alkalinity

e Manganese e pH, temperature, specific conductance

4.5 Groundwater Alternative Descriptions

Five groundwater media alternatives were developed to provide a range of remedial actions
for groundwater contamination. The remaining technologies were incorporated into at least
one alternative.

45.1 Groundwater Alternative 1—No Further Action

The objective of the Groundwater Media Alternative 1 (G1), the No Further Action
Alternative, is to provide a baseline for comparison to other alternatives, as required by the
NCP. Alternative G1 does not include any further remedial action for groundwater. It does
not include monitoring or institutional controls.

4.5.2 Groundwater Alternative 2—Institutional Controls and Monitored Natural
Attenuation

The objective of Groundwater Media Alternative 2 (G2) is to rely on natural attenuation for

remediation of the groundwater plume. Natural attenuation is the process by which

contaminant concentrations are reduced by volatilization, dispersion, adsorption, and

biodegradation. Based on the site groundwater data, anaerobic conditions are present in the

groundwater below the source area and at the plume perimeter. There is evidence of
substantial biological degradation of the CVOCs.

The main remedial components of G2 include the following:

¢ Institutional controls
¢ MNA
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Institutional Controls

Institutional controls include well drilling restrictions to prevent exposure to contaminated
groundwater. A restrictive covenant would be placed on the OMC property deed that
would specify production wells not be installed within the plume or within areas in
proximity to the plume that could affect plume migration. Restrictive covenants may also be
necessary for properties south of the site if VOCs remain above the USEPA Region 9 PRGs.
An institutional control would also be included to require use of subslab vapor control
systems for any new structures placed over or in close proximity to the plume area.

Monitored Natural Attenuation

MNA would be used to assess the degree of natural attenuation and allow estimates of the
time necessary to reach PRGs. The lateral extents of groundwater CVOC concentrations
exceeding PRGs are shown on Figure 2-7. If monitoring data indicate further spreading of
the plume above remedial goals along with a potential for adverse effects on receptors,
active restoration with one of the remaining alternatives (G3, G4, or G5) would be
implemented.

The objective of the monitoring program would be to collect sufficient information to track
the lateral and vertical extent of the VOC contaminant plume, monitor changes in
concentrations, and provide additional natural attenuation parameters to evaluate
biodegradation of the VOCs. The program would also allow assessment of continued
releases from the source area.

The alternative includes development of a spreadsheet-based first-order decay rate natural
attenuation model. This model would assist in development of a time estimate to reach PRGs.

The groundwater monitoring network for alternative G2 is assumed to include shallow and
deep monitoring wells at 15 locations for a total of 30 monitoring wells. The monitoring
wells will be sampled annually and analyzed for VOCs and the following natural
attenuation parameters:

e Dissolved oxygen e Total iron, ferrous iron, ferric iron

e Oxidation-reduction potential ¢ Sulfate and sulfide sulfur

e Chloride ¢ Nitrate and nitrite nitrogen

e Carbon dioxide e Alkalinity

e Manganese * pH, temperature, specific conductance

453 Groundwater Alternative G3—Source Zone In Situ Treatment

The objective of Groundwater Media Alternatives 3a and 3b (G3a and G3b) is to treat the
VOC source areas and VOC groundwater plume (greater than 1 mg/L VOCs) in situ. In situ
alternatives include in situ chemical reduction and in situ bioremediation. Each alternative
is presented below.

Groundwater Alternative G3a-In Situ Chemical Reduction

The objective of Groundwater Media Alternative 3a (G3a) is to treat the VOC source areas
and the VOC-contaminated groundwater plume (greater than 1 mg/L) by adding
amendments to enhance existing anaerobic reducing conditions. The target treatment area is
shown on Figure 2-7.
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Insoluble chemical amendments (ZV], carbon sources, or a combination) would be delivered
to the aquifer in solid or slurry form. The amendments would create a zone of strongly
reducing conditions, accelerating reductive dechlorination of the VOC contaminants. The
addition of carbon sources can act as an enhancement to indigenous micro-organisms in the
treatment zone, although this alternative is intended to rely primarily on abiotic chemical
reduction.

The institutional controls and MNA components for alternative G3a are as described for
Altemnative G2; however, MNA monitoring for alternative G3a will be performed quarterly
for the first 3 years of implementation followed by annual sampling.

The ISCR amendment would be injected into the subsurface as a slurry at a 0.25percent
soil-to-mass ratio. This ratio is based on average COC concentrations in areas of the plume
exceeding 1 mg/L total CVOCs. The amendment would be delivered to the subsurface
using injection by direct push methods. Injection points would be installed in a fence pattern
perpendicular to the direction of groundwater flow. Injection points would be placed on
25-foot centers with rows of injection points spaced 100 feet apart. Approximately

139 injection points to a depth of 30 feet bgs are required to treat groundwater in the target
treatment zone.

Following emplacement of the ISCR amendment, physical, chemical, and biological
processes result in a strongly reducing environment. The emplaced ISCR amendment treats
the COCs in groundwater migrating through the amendment barrier and in a zone of
strongly reducing conditions extending out from the amendment barrier. As groundwater
passes through the series of barriers COCs are degraded or destroyed.

Groundwater Alternative G3b-Enhanced In Situ Bioremediation

The objective of Groundwater Media Alternative 3b (G3b) is to treat the VOC source areas
and VOC-contaminated groundwater plume (greater than 1 mg/L VOCs) by adding an
organic substrate to stimulate the micro-organisms to metabolize the VOCs. The target
treatment area is shown on Figure 2-7.

Enhanced reductive dechlorination is a process in which indigenous or inoculated
micro-organisms (for example, fungi, bacteria, and other microbes) degrade (metabolize) the
VOCs, converting them to innocuous end products. Soluble nutrients or other amendments
may be used to enhance reductive dechlorination and contaminant desorption from
subsurface materials.

In the absence of oxygen (anaerobic conditions), the VOCs would be ultimately metabolized
to methane, limited amounts of carbon dioxide, and trace amounts of hydrogen gas. Under
sulfate-reduction conditions, sulfate would be converted to sulfide or elemental sulfur, and
under nitrate-reduction conditions, nitrogen gas would ultimately be produced.

The institutional controls and MINA components are as described for Alternative 2;
however, MNA monitoring will be performed quarterly for the first 3 years of
implementation followed by annual sampling.

EISB implementation will involve the injection of the selected amendment into the shallow
and deep intervals of the aquifer. Each material presented would require an aqueous
solution be prepared onsite and injected into a series of closely spaced, 2-inch-diameter
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injection wells. Permanent injection wells, rather than direct push locations, will be installed
to allow for future injections. Spacing for the installation of the injection wells is a function
of the amendment being added (particle size, viscosity) and achievable injection rate

Permanent injection wells will be installed in a barrier configuration to use natural
advective transport as the mechanism to bring dissolved contaminants into contact with the
amendments and be reductively dechlorinated. The injection wells will be placed in a line
perpendicular to the groundwater flow for the target treatment zone (TTZ). It is expected
that only a portion of the contaminant mass will be treated within the injection area and that
treatment will continue as the contaminant mass is transported beyond the injection area
through the TTZ. The spacing between lines of injection wells was based on an estimated
travel time of 2 years for the shallow wells and 3 years for the deep wells. Because of the
slower groundwater velocity and higher concentrations of contaminants observed in the
deep zone, more injection wells will be installed in the deep zone compared with the
shallow zone.

Target enhanced in situ bioremediation (EISB) amendment injection concentrations were
developed using site-specific groundwater VOC concentrations along with hydrogeologic
data, geochemical data, and subsurface biological data. The target EISB amendment
concentrations are designed to achieve and sustain conditions favorable to EISB.

The selected EISB amendment will be combined with water to form a solution that will be
injected directly into the injection wells using a pump and manifold system. The solution (or
emulsion in the case of EOS) will be pumped into a manifold capable of injecting into as
many as eight injection locations simultaneously.

Groundwater samples will be collected using low-flow purge techniques and analyzed for
VOCs. In addition to VOCs, the monitoring parameters will be the same as those measured
for Alternative G2.

454 Groundwater Alternative G4—Groundwater Collection and Treatment

The objective of Groundwater Media Alternatives 4a and 4b (G4a and G4b) is to collect and
treat the VOC-contaminated groundwater plume ex situ. G4a and G4b are differentiated by
the groundwater VOC concentration within the TTZ at which the collection and treatment
system would be shut down. G4a would continue extraction and treatment of the
contaminated groundwater within the TTZ to a point where further reductions in
concentrations have significantly diminished. Further reductions to PRGs would be by
MNA. G4b would continue extraction and treatment of the contaminated groundwater
plume within the TTZ to VOC concentrations at or below MCLs.

Groundwater Alternative G4a—Groundwater Collection and Treatment with Monitored Natural
Attenuation

The main remedial components of G4a include the following:

e Institutional controls
¢ Groundwater collection and treatment
e MNA
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The institutional controls and MNA are as described for G2.

The objective of this component is to treat the VOC-contaminated groundwater plumes
exceeding 1 mg/L total VOCs as shown on Figure 2-7. The groundwater extraction
treatment system would consist of extraction wells, extraction pumps, connecting piping,
controls, treatment train, building, and discharge piping. The goal of groundwater collection
and treatment would be to maximize mass removal of VOCs from the groundwater over a
reasonable time frame.

Twenty-five 4-inch-diameter steel extraction wells would be installed in the TTZ with
100-foot grid spacing. The extraction wells would be screened from approximately 15 to
30 feet bgs. The selected screened interval will collect water from the shallow (higher
permeability) and deep (lower permeability) groundwater zones equally without the need
for two extraction wells at each grid node. Groundwater would be extracted at a rate of

2 gallons per minute (gpm) from each extraction well. Groundwater extraction pumps will
have adjustable flow rates if monitoring data indicates higher flow rates are necessary.
Following groundwater extraction the contaminated groundwater will be piped to the
onsite treatment system.

Groundwater treatment would consist of GAC with post-treatment removal of iron. The
treated groundwater would be discharged to surface water via a National Pollution
Discharge Elimination System (NPDES) permit. Groundwater extraction would be
continued until groundwater VOC concentrations reach a point where further reductions in
concentrations have significantly diminished. Further reductions to PRGs would be by
MNA based on first-order decay modeling. Natural attenuation monitoring would be
performed on an annual basis.

Groundwater Alternative G4b—Groundwater Collection and Treatment to MCLs
The main remedial components of G4b include the following:

e Institutional controls
¢ Groundwater collection and treatment
s MNA

The institutional controls and MNA are as described for G2.

The objective of this component is to treat the VOC-contaminated groundwater plumes
exceeding 1 mg/L total VOCs as shown on Figure 2-7. The groundwater extraction
treatment system would consist of extraction wells, extraction pumps, connecting piping,
controls, treatment train, building, and discharge piping. The goal of groundwater collection
and treatment would be to maximize mass removal of VOCs from the groundwater over a
reasonable time frame.

Fifty 4-inch-diameter steel extraction wells would be installed in the TTZ with 100-foot grid
spacing. The extraction wells would be screened from approximately 15 to 30 feet bgs. The
selected screened interval will collect water from the shallow (higher permeability) and
deep (lower permeability) groundwater zones equally without the need for two extraction
wells at each grid node. Groundwater would be extracted at a rate of 2 gpm from each
extraction well. Groundwater extraction pumps will have adjustable flow rates if
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monitoring data indicates higher flow rates are necessary. Following groundwater
extraction the contaminated groundwater will be piped to the onsite treatment system.

Groundwater treatment would consist of GAC with post-treatment removal of iron. The
treated groundwater would be discharged to surface water via an NPDES permit.
Groundwater extraction would be continued until groundwater VOC concentrations reach
MClLs in the TTZ. Performance monitoring would be performed on an annual basis.

45.5 Groundwater Alternative G5—In Situ Thermal Treatment

The objective of Groundwater Media Alternative 5 (G5) is to treat the source areas and
dissolved VOC plume (concentrations greater than 1 mg/L) as shown on Figure 2-7.

ISTD would use thermal wells, along with heated extraction wells. Heat would be applied
to soil from a high-temperature surface in contact with the soil. Thermal radiation and
thermal conduction heat transfer would be effective near the heating element. As a result,
thermal convection and conduction would occur in the soil volume. The ISTD process
would create a zone of very high temperature (exceeding 1,000°F) near the heaters, which
can oxidize or pyrolize target constituents. An SVE system would be used to remove
volatilized constituents. Treatment of SVE offgas is assumed to be needed to meet air permit
limits.

ISTD would raise the soil temperature within the TTZ to the boiling point of water,
generating steam in situ. This would result in steam distillation of the contaminants. ISTD

would occur as vapors are drawn into the hot regions in close proximity to heated extraction
wells.

Four-inch-diameter steel thermal and heated extraction wells would be installed through
the building floor and outside the building from top of grade to the base of the aquifer.
Heated extraction wells will be ringed with thermal wells to maintain an inward gradient
limiting the potential for migration of vapors outside the TTZ. Thermal monitoring points
would be installed to measure the distribution of heat in the subsurface. The offgas collected
would be piped to an onsite treatment system to remove COCs via thermal oxidation prior
to discharge to the atmosphere, if necessary. It is anticipated that 24 months would be
required to implement and complete alternative G5.

The goal of ISTD would be treatment of source zones to reduce concentrations of VOCs to

levels amenable to MNA within a reasonable time frame. The MNA performance is as
described for G2.
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SECTION 5

Detailed Analysis of Alternatives

5.1 Introduction

The detailed analysis of alternatives presents the relevant information needed to compare
the remedial alternatives for the building materials, soil and sediment, DNAPL, and
groundwater media. The detailed analysis of alternatives follows the development of
alternatives and precedes the selection of a remedy. The selection of the remedy is
conducted following the FS in the USEPA ROD.

Detailed analysis of alternatives consists of the following components:

¢ A detailed evaluation of each individual alternative against seven NCP evaluation
criteria; and

e A comparative evaluation of alternatives to one another with respect to the seven
evaluation criteria.

The detailed evaluation is presented in table format. The comparative evaluation is
presented in text and highlights the most important factors that distinguish alternatives
from each other.

5.2 Evaluation Criteria

In accordance with the NCP, remedial actions must include the following:

e Be protective of human health and the environment

» Attain ARARSs or provide grounds for invoking a waiver of ARARs that cannot be
achieved

o Be cost effective

e Utilize permanent solutions and alternative treatment technologies or resource-recovery
technologies to the maximum extent practicable

o Satisfy the preference for treatment that reduces TMV as a principal element

In addition, the NCP emphasizes long-term effectiveness and related considerations
including:
* The long-term uncertainties associated with land disposal

* The goals, objectives, and requirements of the Solid Waste Disposal Act

¢ The persistence, toxicity, and mobility of hazardous substances and their constituents,
and their propensity to bioaccumulate

o The short- and long-term potential for adverse health effects from human exposure
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¢ Long-term maintenance costs
* The potential for future remedial action costs if the selected remedial action fails

* The potential threat to human health and the environment associated with excavation, —
transportation, disposal, or containment

Provisions of the NCP require that each alternative be evaluated against nine criteria listed
in 40 CFR 300.430(e)(9). These criteria were published in the March 8, 1990 Federal Register
(55 FR 8666) to provide grounds for comparison of the relative performance of the
alternatives and to identify their advantages and disadvantages. This approach is intended
to provide sufficient information to adequately compare the alternatives and to select the
most appropriate alternative for implementation at the site as a remedial action. The
evaluation criteria include the following:

Overall protection of human health and the environment
Compliance with ARARs

Long-term effectiveness and permanence

Reduction of TMV through treatment

Short-term effectiveness

Implementability

Cost

Community acceptance

State acceptance

The criteria are divided into three groups: threshold, balancing, and modifying criteria.

Threshold criteria must be met by a particular alternative for it to be eligible for selection as a -
remedial action. There is little flexibility in meeting the threshold criteria — either they are met

by a particular alternative, or that alternative is not considered acceptable. The two threshold

criteria are overall protection of human health and the environment, and compliance with

ARARSs. If ARARs cannot be met, a waiver may be obtained in situations where one of the six

exceptions listed in the NCP occur (see 40 CFR 300.430 (f)(1)(ii}(C)(1 to 6).

Unlike the threshold criteria, the five balancing criteria weigh the trade-offs between
alternatives. A low rating on one balancing criterion can be compensated by a high rating on
another. The five balancing criteria include the following:

* Long-term effectiveness and permanence
* Reduction of TMV through treatment

* Short-term effectiveness

¢ Implementability

¢ Cost

The modifying criteria are community and state acceptance. These are evaluated following
public comment on the proposed plan and are used to modify the selection of the
recommended alternative. The remaining seven evaluation criteria, encompassing both
threshold and balancing criteria, are briefly described below.
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5.2.1 Threshold Criteria

To be eligible for selection, an alternative must meet the two threshold criteria described
below, or in the case of ARARs, must justify that a waiver is appropriate.

Overall Protection of Human Health and the Environment

Protectiveness is the primary requirement that remedial actions must meet under CERCLA.
A remedy is protective if it adequately eliminates, reduces, or controls current and potential
risks posed by the site through each exposure pathway. The assessment with respect to this
criterion describes how the alternative achieves and maintains protection of human health
and the environment.

Compliance with ARARs

Compliance with ARARs is one of the statutory requirements of remedy selection. ARARs
are cleanup standards, standards of control, and other substantive environmental statutes or
regulations which are either “applicable” or “relevant and appropriate” to the CERCLA
cleanup action (42 United States Code [USC] 9621(d)(2)). Applicable requirements address a
hazardous substance, pollutant, contaminant, remedial action, location, or other
circumstances at a CERCLA site. Relevant and appropriate requirements are those that
while not applicable, address problems or situations sufficiently similar to those
encountered at the CERCLA site that their use is well suited to environmental or technical
factors at a particular site. The assessment with respect to this criterion describes how the
alternative complies with ARARs or presents the rationale for waiving an ARAR. ARARs
can be grouped into the following three categories:

¢ Chemical-specific: ARARs are health- or risk-based numerical values or methodologies
which, when applied to site-specific conditions, establish the amount or concentration of
a chemical that may remain in or be discharged to the environment.

e Location-specific: ARARs restrict the concentration of hazardous substances or the
conduct of activities solely because they are in specific locations, such as floodplains,
wetlands, historic places, and sensitive ecosystems or habitats.

e Action-specific: ARARs include technology- or activity-based requirements that set
controls, limits, or restrictions on design performance of remedial actions or
management of hazardous constituents.

The identification of ARARs was summarized in Section 2.1 and the analysis of the potential
ARARs relative to the remediation of the OMC Plant 2 site are provided in Appendix A.

5.2.2 Balancing Criteria

The five criteria listed below are used to weigh the trade-offs between alternatives.

Long-term Effectiveness and Permanence

This criterion reflects CERCLA’s emphasis on implementing remedies that will ensure
protection of human health and the environment in the long term as well as in the short
term. The assessment of alternatives with respect to this criterion evaluates the residual risks
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at a site after completing a remedial action or enacting a no action alternative and includes
evaluation of the adequacy and reliability of controls.

Reduction of Toxicity, Mobility, or Volume through Treatment

This criterion addresses the statutory preference for remedies that employ treatment as a
principal element. The assessment with respect to this criterion evaluates the anticipated
performance of the specific treatment technologies an alternative may employ. The criterion
is specific to evaluating only how treatment reduces TMV and does not address
containment actions such as capping.

Short-term Effectiveness

This criterion addresses short-term impacts of the alternatives. The assessment with respect
to this criterion examines the effectiveness of alternatives in protecting human health and
the environment (that is, minimizing any risks associated with an alternative) during the
construction and implementation of a remedy until the response objectives have been met.

implementability

The assessment with respect to this criterion evaluates the technical and administrative
feasibility of the alternative and the availability of the goods and services needed to
implement it.

Cost

Cost encompasses all engineering, construction, and O&M costs incurred over the life of the
project. The assessment with respect to this criterion is based on the estimated present worth
of the costs for each alternative. Present worth is a method of evaluating expenditures such
as construction and O&M that occur over different lengths of time. This allows costs for
remedial alternatives to be compared by discounting all costs to the year that the alternative
is implemented. The present worth of a project represents the amount of money, which if
invested in the initial year of the remedy and disbursed as needed, would be sufficient to
cover all costs associated with the remedial action. As stated in the RI/FS guidance
document (USEPA 1988b), these estimated costs are expected to provide an accuracy of plus
50 percent to minus 30 percent. Appendix B provides a breakdown of the cost estimate for
each alternative.

The level of detail required to analyze each alternative with respect to the cost criteria
depends on the nature and complexity of the site, the types of technologies and alternatives
being considered, and other project-specific considerations. The analysis is conducted in
sufficient detail to understand the significant aspects of each alternative and to identify the
uncertainties associated with the evaluation.

The cost estimates presented for each alternative have been developed strictly for
comparing the alternatives. The final costs of the project and the resulting feasibility will
depend on actual labor and material costs, competitive market conditions, actual site
conditions, final project scope, the implementation schedule, the firm selected for final
engineering design, and other variables; therefore, final project costs will vary from the cost
estimates. Because of these factors, project feasibility and funding needs must be reviewed
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carefully before specific financial decisions are made or project budgets are established to
help ensure proper project evaluation and adequate funding.

The cost estimates are order-of-magnitude estimates having an intended accuracy range of
plus 50 to minus 30 percent. The range applies only to the alternatives as they are described
in Section 4 and does not account for changes in the scope of the alternatives. Selection of
specific technologies or processes to configure remedial alternatives is intended not to limit
flexibility during remedial design, but to provide a basis for preparing cost estimates. The
specific details of remedial actions and cost estimates would be refined during final design.

5.3 Detailed Analysis of Building Materials Alternatives

The analysis consists of detailed and comparative evaluations of the remedial alternatives.

5.3.1 Detailed Evaluation

The following alternatives were developed and described in Section 4.2 for the building
materials:

Alternative B1 —No Further Action

Alternative B2 — Demolition and Offsite Disposal

Alternative B3 — Demolition, Offsite Disposal, and Onsite Consolidation

Alternative B4 — Demolition, Offsite Disposal, and Onsite Consolidation with Harbor
Sediments

These alternatives were evaluated in detail using the seven evaluation criteria described in
Section 5.2. The detailed evaluations for these soil media alternatives are presented in
Table 5-1.

5.3.2 Comparative Analysis

Overall Protection of Human Health and the Environment
The RAOs for the OMC Plant 2 building materials include the following:

¢ Prevention of human exposure, through contact, ingestion, or inhalation on building
surfaces that present an ELCR greater than 1 x 10 to 1 x 10

» Removal of building and concrete slab as necessary to allow site remediation

* Prevention of residential or construction worker human exposure, through contact,
ingestion, or inhalation to contaminated soil that presents a hazard index (HI) greater

than 1 or an ELCR greater than 1 x 10 to 1 x 10°

e Remediation of contaminated soils below the building slab, as necessary, to prevent
leaching of contaminants to groundwater that result in groundwater in excess of the
groundwater PRGs

The No Further Action Alternative is not protective because it allows continued contact with
the contaminated building materials and does not allow for remediation of the potentially
contaminated soil beneath the building that may act as a continuing source of contaminants
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to groundwater. Also, the building will gradually deteriorate in future years potentially
allowing fugitive dust emissions or rainfall into the building with subsequent PCB transport
to the soil or surface water.

Alternatives B2 through B4 are considered protective of human health because demolition

of the building will essentially eliminate the potential direct contact exposure pathway. In

addition, all the disposal options in these alternatives are considered protective of human —
health and the environment because they all isolate the materials from human contact via

soil covers and institutional controls to prevent uncontrolled excavation into the

contaminated building materials. A summary of the overall protectiveness of the —
alternatives is provided in the table below.

Overall Protection of Human Health and the Environment

Does Not Meet Criteria Meets Criteria
B1 B2, B3, B4
Compliance with ARARs

All altemnatives other than Alternative B1 (No Further Action) are expected to comply with —
ARARs. The most important ARARs to be met relate to TSCA requirements, erosion

controls during demolition, and air pollution emission requirements. Specific ARARs are

listed in Appendix A. A summary of the compliance with ARARSs is provided in the table —
below.

Compliance with ARARs

Does Not Meet Criteria Meets Criteria

B1 B2, B3, B4

Long-term Effectiveness and Permanence

The long-term effectiveness and permanence of alternatives is evaluated in terms of the
magnitude of residual risk and the adequacy and reliability of controls. The residual risk of
Alternative B1 (No Action) would remain at the estimated 2 x 105 ELCR for trespasser direct
contact. As discussed above though, there are additional risks related to contaminant
migration as the building deteriorates over time. The residual risk is identical for
Alternatives B2 through B4 because they all will remove the buildings and underlying soil
to the same PRG levels. In addition, all use similar treatment methods to reduce PCB
concentrations on building materials.

The adequacy and reliability of the disposal methods are considered similar because in each
case the building materials and soil with PCBs exceeding 50 mg/kg would be disposed offsite
at a RCRA Subtitle C or TSCA landfill. These landfills have multiple liners and cap systems
and are tightly controlled. In addition, the contaminants are predominantly the PAHs and
PCBs that do not leach readily. The much less contaminated materials disposed onsite under
Alternatives B3 and B4 would be covered to prevent direct contact and erosion. These controls
are also considered adequate and reliable if the cover is routinely maintained. In comparison,
Alternative B2 is considered slightly better than Alternatives B3 and B4 because it does not
rely on long-term maintenance of the onsite cover system since all material is disposed offsite.
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It will, however, require maintenance of the cover system by the offsite landfill. A summary of
the relative ranking of alternatives is provided in the table below.

Long-term Effectiveness and Permanence
Relative Ranking from Lowest to Highest

Lowest Highest
0 1 2 3 4
B1 B3, B4, B2

Reduction of Toxicity, Mobility, and Volume through Treatment

Alternatives B2 through B4 all use similar treatment methods to reduce PCB concentrations
on building materials and thus maximize recycling and reuse while minimizing
concentrations of PCBs in materials for onsite or offsite disposal. High-pressure water
washing and sand blasting will be used in each of these alternatives to remove PCBs from
surfaces of building materials to below TSCA regulatory levels. Treatment residuals such as
wash water and sand blasting grit will be contained and disposed of properly. The NCP
preference for treatment would be met by all three of these alternatives. A summary of the
relative ranking of alternatives is provided in the table below.

Reduction of Toxicity, Mobility, and Volume through Treatment
Relative Ranking from Lowest to Highest

Lowest Highest
0 1 2 3 4
B1 B2, B3, B4

Short-term Effectiveness

There are no additional risks associated with the actual construction and implementation of
Alternative Bl because no remedial action would be taken; however, Alternative B1 has
short-term impacts to the community and the environment related to restrictions on
possible site use and risk from existing exposure pathways. Alternatives B2, B3, and B4
would have similar impacts with respect to the protection of workers or the environment. In
the three alternatives, workers would be exposed to overhead dangers and large equipment
during the execution of work. In addition, there is a potential of airborne exposure to
asbestos and dust as a result of demolition activities. Stormwater impacts could result from
runoff in the area of demolition.

These exposures could be addressed through proper decontamination and abatement prior
to demolition and dust suppression and erosion controls during demolition. Assuming
adequate monitoring is conducted and proper corrective actions taken, workers and the
environment would be protected through air monitoring and stormwater erosion controls.

Alternative B2 provides less protection to the community than the other alternatives because
of the short-term impact of the larger number of trucks required to transport the material
offsite and through populated areas. Truck traffic would still be significant for Alternatives
B3 and B4, but would approximately two-thirds less than for Alternative B2.
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Alternative B1 would not meet the RAOs. Alternatives B2, B3, and B4 would achieve RAQOs
quickly, since they each involve demolition of the building. Alternative B2 would achieve
the RAOs most effectively because the material would be removed from the site
(approximately 18 months) and disposed of. Alternatives B3 and B4 would require more
time because of onsite preparation for consolidation and articulate planning during
demolition for placement of materials (approximately 19 months). A summary of the
relative ranking of alternatives is provided in the table below.

Short-term Effectiveness
Relative Ranking from Lowest (o Highest

Lowest Highest
0 1 2 3 4
B1 B2 B3, B4 -
implementability -

The main technical challenge for the Alternatives B3 and B4 is design and preparation of the
consolidation area. The onsite containment cells affect the location of consolidation and the
structural ability to place materials. Alternatives B3 and B4 would also require institutional
controls. All of the alternatives can be implemented with readily available materials and
methods.

Cost

An overview of the cost analysis performed for this FS and the detailed breakdowns for
each of the alternatives are presented in Appendix B, with the total costs listed in Table 5-1.

The No Further Action Alternative has the least present worth cost, as the only task
associated with this alternative is the 5-year review.

The lowest cost alternative, excluding the No Action Alternative, is B3, since this alternative
includes the less costly onsite consolidation of material and does not involve additional
preparation of the consolidation area for harbor sediments. Alternative B4 would incur the
next highest costs due to the capital costs associated with preparing additional surface area
for placement of the harbor sediments in the consolidation berm. In Alternative B4, a
primary assumption is that the material to be consolidated can be placed on top of the
existing containment cells without modification to the cells. A 6-inch-thick compacted soil
layer would be placed on top of the cells prior to addition of consolidated material to limit
impacts to the existing cells, but no other provisions would be made. Alternative B2 would
be the most costly because it involves excavation and offsite disposal of all materials.

5.4 Detailed Analysis of Soil and Sediment Media Alternatives

The analysis of the soil and sediment alternatives consists of detailed and comparative
evaluations of the remedial alternatives.
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5.4.1 Detailed Evaluation

The following alternatives were developed and described in Section 4.3 for the soil and
sediment target areas:

e Alternative S1 —No Further Action

e Alternative S2 — Excavation and Offsite Disposal

e Alternative S3 —Excavation, Offsite Disposal, and Onsite Consolidation

* Alternative 5S4 — Excavation, Offsite Disposal, and Onsite Consolidation with Harbor
Sediments

These alternatives were evaluated in detail using the seven evaluation criteria described in
Section 5.2. The detailed evaluations for these soil and sediment media alternatives are
presented in Table 5-2.

5.4.2 Comparative Analysis

Overall Protection of Human Health and the Environment
The remedial action objectives pertinent to the soil remediation target areas are as follows:

e Prevention of recreational, residential or construction worker human exposure, through
contact, ingestion, or inhalation to contaminated soil that presents an HI greater

than 1 or an ELCR greater than 1 x 10* to 1 x 10°

* Prevention of erosion and offsite transport of soils contaminated at concentrations posing
unacceptable risk (that is, HI greater than 1 or ELCR greater than 1 x 10 to 1 x 10°)

The RAOQO for the sediment is remediation of sediment in the North and South ditches
exceeding a PCB cleanup level of 1 mg/kg.

The No Further Action Alternative is not protective because it allows continued contact with
the soil that causes risk estimated to be 4 x 10 ELCR and a HI of 4.9. In addition, RAOs for
erosion and offsite transport of the soil would not be met because the there would be no
measures in place to prevent erosion. Potential risks to ecological receptors may occur if the
site is developed in the future and habitat is created in areas with high concentrations of
PAHs and PCBs. Also, PCBs may bioaccumulate in fish or erode into Lake Michigan.

Alternatives 52 through 54 are considered protective of human health and the environment
because each removes soil and sediment with COCs exceeding the PRGs. The soil and
sediment would be disposed in a manner to isolate it from the environment, thus
preventing direct contact and erosion. Leaching of PAHs and PCBs to groundwater is not a
concern because of limited mobility of these compounds. A summary of the overall
protectiveness of the alternatives is provided in the table below.

Overall Protection of Human Health and the Environment

Does Not Meet Criteria Meets Criteria

S1 S2, 83, S4
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Compliance with ARARs

The alternatives other than No Further Action are expected to comply with ARARs. All of
the other alternatives include either exposure controls or complete removal. The most
important ARARs to be met relate to TSCA requirements, erosion controls during
demolition, air pollution emission requirements, and wetland restoration /compensation
requirements. Specific ARARs are listed in Appendix A. A summary of the compliance with
ARAREs is provided in the table below.

Compliance with ABARs

Does Not Meet Criteria Meets Criteria

S1 §2, 83, S4

Long-term Effectiveness and Permanence

The residual risk of Alternative S1 (No Action) would remain at the estimated 4 x 10+ ELCR
and a HI of 4.9 for exposure to soils. In addition, risks to ecological receptors would remain
and risks related to PCB contaminated sediment would remain. The residual risk for
Alternatives B2 through B4 is below the NCP risk range and is identical because they all
remove the same amount of soil and sediment to the same PRG levels.

The adequacy and reliability of the disposal methods are considered similar because in each
case the soil and sediment exceeding 50 mg/kg would be disposed offsite at a RCRA
Subtitle C or TSCA landfill. These landfills have multiple liners and cap systems and are
tightly controlled. In addition, the contaminants are predominantly the PAHs and PCBs that
do not leach readily. The much less contaminated materials disposed onsite under
Alternatives S3 and 54 would be covered to prevent direct contact and erosion. These
controls are also considered adequate and reliable if the cover is routinely maintained. In
comparison, Alternative S2 is considered somewhat better than Alternatives S3 and S4
because it does not rely on long-term maintenance of the onsite cover system since all
material is disposed offsite. A summary of the relative ranking of alternatives is provided in
the table below.

Long-term Effectiveness and Permanence
Relative Ranking from Lowest lo Highest

Lowest Highest
0 1 2 3 4
St 83, S4 S2

Reduction of Toxicity, Mobility, and Volume through Treatment

There are no treatment methods used for Alternatives S1, S2, S3, and S4; therefore, reduction
of TMV through treatment is not applicable. Treatment technologies generally were found
not to be applicable to the soil and sediment because the COC concentrations are far lower
than the levels for which treatment methods were developed. A summary of the relative
ranking of alternatives is provided in the table below.
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Reduction of Toxicity, Mobility, and Volume through Treatment
Relative Ranking from Lowest to Highest

Lowest Highest
0 1 2 3 4

St, 52, 83, 54

Short-term Effectiveness

There are no additional risks associated with the actual construction and implementation of
Alternative Bl because no remedial action is taken; however, Alternative B1 would have
short-term impacts to the community and the environment related to restrictions on
possible site use and risk from existing exposure pathways. Alternatives S2, S3, and 54 have
similar impacts with respect to the protection of workers or the environment. In the three
alternatives, workers would be exposed to fugitive dust and in situ soil contamination as a
result of excavation activities. These exposures could be addressed through proper use of
personal protective equipment and dust suppression. Stormwater impacts could result from
runoff in the area of excavation and can be controlled through erosion control measures.
Ecological damage in the dune area from excavation of PCB contaminated dune sands
would require mitigation. Sediment excavation would be performed in the dry if possible to
minimize suspension and release of PCB contaminated sediment to Lake Michigan.

Alternative 52 would provide less protection to the community than the other alternatives
because of the short-term impact of the larger number of trucks required to transport all of
the soil offsite and through population areas. Truck traffic would not be significant for
Alternatives S3 and 54.

Alternative S1 will not meet RAOs. Alternatives 52, S3, and 54 achieve RAOs quickly, since
they each involve some type of excavation. Alternative 52 achieves RAOs most quickly
because the material is removed from the site (approximately 6 months). Alternatives S3 and
54 would require more time because of onsite preparation for consolidation (approximately 7
months). A summary of the relative ranking of alternatives is provided in the table below.

Short-term Effectiveness
Relative Ranking from Lowest to Highest

Lowest Highest
0 1 2 3 4
S1 S2 S3, 54
Implementability

The main technical challenge for the Alternatives S3 and $4 is design and preparation of the
consolidation area. The onsite containment cells affect the location of consolidation and the
structural ability to place materials. Alternatives S3 and S4 would also require institutional
controls. All of the alternatives can be implemented with readily available materials and
methods.
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Cost

An overview of the cost analysis performed for this FS and the detailed breakdowns for
each of the alternatives are presented in Appendix B, with the costs listed in Table 5-2.

The No Further Action Alternative has the least present worth cost, as the only task
associated with this alternative is the 5-year review.

The lowest cost alternative, excluding the No Action Alternative, is S3, since this alternative

includes the less costly onsite consolidation of soil and sediment and does not involve

additional preparation of the consolidation area for harbor sediments. Alternative 5S4 would -
incur the next highest costs due to the capital costs associated with preparing additional

surface area for placement of the harbor sediments in the consolidation berm. In

Alternative 54, a primary assumption is that the soil and sediment to be consolidated can be -
placed on top of the existing containment cells without modification to the cells. A

6-inch-thick, compacted soil layer would be placed on top of the cells prior to addition of

consolidated material to limit impacts to the existing cells, but no other provisions would be —
made. Alternative S2 would be the most costly because it involves excavation and offsite

disposal of all soil and sediment.

5.5 Detailed Analysis of DNAPL Alternatives

5.5.1 Detailed Evaluation
The following alternatives for DNAPL were developed and described in Section 4.4:

Alternative D1 —No Further Action

Alternative D2 — Institutional Controls and Monitoring

Alternative D3 — Extraction, Onsite Collection, and Offsite Destruction
Alternative D4 —In Situ Thermal Treatment

Alternative D5 —In Situ Chemical Reduction Treatment

These five alternatives were evaluated in detail using the seven evaluation criteria described
in Section 5.2. The detailed evaluations for these DNAPL media alternatives are presented in
Table 5-3.

5.5.2 Comparative Analysis

Overall Protection of Human Health and the Environment
The RAOs for remediation of DNAPL at the OMC Plant 2 site include the following:

* Prevention of residential indoor inhalation of VOCs that presents an HI greater than 1 or
an ELCR greater than 1 x 10* to 1 x 10

e Prevention of construction worker exposure to groundwater, through contact, ingestion,
or inhalation that presents an HI greater than 1 or an ELCR greater than 1 x 10* to 1 x 10

* Remediate contamination in groundwater to concentrations below an HI greater than 1
or ELCR greater than 1 x 10™ to 1 x 10™°within a reasonable time frame
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e Remediate DNAPL and groundwater within the DNAPL area to the extent practicable
and minimize further migration of contaminants in groundwater

The No Further Action Alternative is not considered protective because it does not include
groundwater monitoring or institutional controls to prevent access to DNAPL. Future
exposure to groundwater contaminated from TCE dissolving from the DNAPL would result
in risks of 2 x 10-2 ELCR and a HI of 325. Also, future risks from vapor intrusion from
groundwater into homes would be unabated at a risk of 6 x 10 ELCR and HI of 3.

The remaining alternatives are considered protective because they all include, at a
minimum, restrictive covenants on the property deeds to prevent groundwater use,
groundwater monitoring to verify natural attenuation is occurring, and requirements for
vapor control systems for buildings built over or near the DNAPL. Alternative D2 reduces
the potential human exposure and slowly returns groundwater to PRGs, however, it is less
protective since the migration and dissolution of DNAPL in groundwater could still occur.

Alternative D3 involves removal of the mobile DNAPL pool. It contributes to achieving the
first three RAOs by slightly reducing a continuing source of VOCs to the groundwater;
however, only the mobile DNAPL can be removed. Residual (non-pumpable) DNAPL will
remain and continue to act as a source of VOCs to the groundwater. The great majority of
the estimated 90,000 pounds of TCE in the DNAPL area would remain under this
alternative.

Alternatives D4 and D5 are the most protective of human health and the environment as
both mobile and residual DNAPL are addressed. In Alternative D4, DNAPL and
groundwater in the DNAPL treatment zone are rapidly heated to the boiling point
generating steam which in turn boils and strips the DNAPL from the subsurface. The offgas
produced is then extracted using SVE and, if necessary, the condensate and vapor phase are
treated above ground prior to discharge. Treatment can be completed approximately 1 year
after system operation begins. In situ thermal desorption has achieved variable results at
other sites, but typically 75 percent or more of the DNAPL mass can be removed with in situ
thermal desorption.

In situ chemical reduction, Alternative D5, also aggressively addresses mobile and residual
DNAPL resulting in protection of human health and the environment. Mobile and residual
DNAPL in the treatment zone are stabilized in a clay matrix combined with ZVI. The ZVI
provides accelerated reductive dechlorination of the TCE DNAPL while the clay limits
dissolution or migration of untreated DNAPL into the groundwater. The advantage of
Alternative D4 over alternative D5 is the shorter treatment time required for treatment of
DNAPL by Alternative D4. Also, the soil mixing component allows homogenation of the
soil, including the upper clay, to enable good contact between the ZVI reducing agent and
the contaminated soil. A summary of the overall protectiveness of the alternatives is
provided in the table below.

Overall Protection of Human Health and the Environment

Does Not Meet Criteria Meets Criteria

D1 D2, D3, D4, D5
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Compliance with ARARs

Appendix A presents a compilation of all the state and federal chemical-specific,
location-specific, and action-specific ARARs considered for the OMC Plant 2 site. With the
exception of Alternative D1, the DNAPL remedial alternatives meet ARARs. DNAPL
treatment Alternatives D4 and D5 would meet ARARSs in less time than Alternatives D2
and D3.

A waste handling plan would be developed under Alternative D3 to meet RCRA- and
IEPA-specific hazardous waste treatment, storage, and disposal ARARs. Air and condensate
treatment for the emissions under Alternative D4 would be implemented to meet Clean Air
Act and applicable IEPA-specific ARARs. The substantive requirements for obtaining an
injection permit would be met for Alternative D4. A summary of the compliance with
ARARSs is provided in the table below.

Compliance with ARARs

Does Not Meet Criteria Meets Criteria

D1 D2, D3, D4, D5

Long-term Effectiveness and Permanence

The long-term effectiveness and permanence of the In Situ Thermal Treatment Alternative
(D4) and the In Situ Chemical Reduction Alternative (D5) exceed the effectiveness and
permanence of Alternative D3 because mobile and residual DNAPL are addressed.
Alternative D3 removes minimal DNAPL, so the long-term risks are largely unchanged with
this alternative.

Alternative D4 ranks similar to D5 in long-term effectiveness and permanence.

Alternative D4 removes DNAPL from the majority of the subsurface Alternative D5 has the
advantage of homogenizing the soil and the upper portion of the clay to achieve good
contact of ZVI with the contaminated soil while also adding clay to reduce the mass flux of
any remaining untreated TCE by several orders of magnitude. The remaining alternatives,
No Further Action (D1) and MNA (D2), are similar in their long-term effectiveness and
permanence, which is significantly less than Altematives D4 and D5 since natural processes
are the only technology relied on to reduce DNAPL mass. A summary of the relative
ranking of alternatives is provided in the table below.

Long-term Effectiveness and Permanence
Relative Ranking from Lowest to Highest

Lowest Highest
0 1 2 3 4
D1 D2 D3 D4, D5

Reduction of Toxicity, Mobility, and Volume through Treatment

Alternatives D4 and D5 provide the greatest reduction of DNAPL volume and mobility and
indirectly reducing the toxicity. Alternative D5 immediately reduces the mobility, while the
heat generated by Alternative D4 may result in short-term increases in the mobility of the
DNAPL. Alternative D4 reduces the volume of DNAPL by extraction of the vapor phase,
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while the ISCR component of Alternative D5 requires a longer period time to reduce the
volume of DNAPL by degradation. Alternatives D4 and D5 are estimated to remove more
than 70,000 pounds of the estimated 90,000 pounds of TCE in the DNAPL.

Alternative D3 follows D4 and D5 in the reduction of mobility and volume of DNAPL. The
extraction of the mobile DNAPL provides a rapid decrease in volume; however, a majority
of the mass of residual DNAPL will remain in the subsurface where the toxicity is not
reduced. Alternatives D1 and D2 do not reduce the toxicity, mobility, or volume of DNAPL
due to the lack of active treatment and do not meet the statutory preference for treatment. A
summary of the relative ranking of alternatives is provided in the table below.

Reduction of Toxicity, Mobility, and Volume through Treatment
Relative Ranking from Lowest to Highest

Lowest Highest
0 1 2 3 4

D1, D2 D3 D4, D5

Short-term Effectiveness

There are no additional risks associated with the actual construction and implementation of
the No Further Action Alternative (D1) and the MNA Alternative (D2) because no remedial
construction is undertaken. These alternatives (D1 and D2), however, have short-term
impacts to the community and the environment related to restrictions on possible site use
and risk from existing exposure pathways. Alternatives D3, D4, and D5 have minimal to
moderate impacts with respect to the protection of workers during remedial construction,
protection of the community during remedial action, and environmental impacts of
remedial action.

Alternative D3 has a relatively small potential to impact workers, the community, and the
environment during installation of the extraction and collection system and during handling
of the collected DNAPL during transportation for disposal. The potential for contact with
the DNAPL is highest during installation of the extraction well, during handling of the
DNAPL for disposal, and potentially during transportation of the DNAPL to the disposal
facility. Some emissions of vapors during extraction well installation are unavoidable,
though risks to public health would be minimized through the use of proper personal
protective equipment, emission control measures, and air monitoring. Alternative D4,

In Situ Thermal Treatment, has a much greater potential impact on workers because it has
much more infrastructure and processes that will handle high concentration CVOCs and
DNAPL. Alternative D5 has the greatest potential for risks to workers because the soil
mixing of ZVI produces hydrogen gas that must be monitored to avoid explosive
conditions. Alternative D5 must also include good erosion controls to minimize
environmental impacts as a result of the soil mixing.

The short-term effectiveness with respect to the time until the RAOs are achieved is shortest
for the In Situ Thermal Treatment Alternative (D4) and In Situ Soil Mixing Alternative (D5)
because these alternatives actively reduce the mass of DNAPL. For Alternative D4, it is
anticipated that removal of the DNAPL mass in the treatment zone could be accomplished
in approximately 2 years after system startup. Alternative D5 will immediately stabilize the
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DNAPL mass and require approximately 2 years to achieve substantial treatment of the TCE
DNAPL mass.

Alternatives D1, D2, and D3 will likely require more than 50 years to meet the RAOs for -
DNAPL, with Alternative D3 requiring slightly less time because the mobile DNAPL will
have been extracted. A summary of the relative ranking of alternatives is provided in the
table below. -

Short-term Effectiveness
Relative Ranking from Lowest to Highest

Lowest Highest
0 1 2 3 4
D1, D2 D5 D4 D3 -
implementability —

All alternatives can be implemented at the site, and no technical or administrative

implementability problems are expected; however, it has been assumed that the building

will remain in place for Alternative D4 as a location to place the offgas treatment system. —
For Alternative D5, the stabilized area should remain undisturbed until sampling results

indicate the DNAPL has been fully degraded.

Cost

A summary of the estimated costs for each of the groundwater media alternatives is
presented on Table 5-3 and in more detail in Appendix B. The table breaks down the
estimated capital, O&M, and present net worth cost.

The No Further Action Alternative has the least present worth cost, as the only task
associated with this alternative is the 5-year review (assumed for 50 years).

The highest present worth cost would result from Alternative D4 at $6.55 million. The
treatment requires extensive capital equipment and labor for construction. The next highest
cost would be incurred from Alternative D3, at $978,000 to implement, followed by
Alternative D5 at $749,000. Alternative D2 has the lowest cost ($690,000) of the alternatives,
with the exception of the No Further Action Alternative (D1).

5.6 Detailed Analysis of Groundwater Alternatives

5.6.1 Detailed Evaluation

The following alternatives for groundwater were developed and described in Section 4:
e Altermnative G1 —No Further Action

e Alternative G2 —Institutional Controls and Monitored Natural Attenuation

e Alternative G3a—In Situ Chemical Reduction

¢ Alternative G3b — Enhanced In Situ Bioremediation
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e Alternative G4a — Groundwater Collection and Treatment with Monitored Natural
Attenuation

e Alternative G4b — Groundwater Collection and Treatment to MCLs
e Alternative G5 —In Situ Thermal Treatment

These seven alternatives were evaluated in detail using the seven evaluation criteria
described in Section 5.2. The detailed evaluations for these groundwater media alternatives
are presented in Table 5-4.

5.6.2 Comparative Analysis

Overall Protection of Human Health and the Environment
The RAOs for remediation of groundwater at the OMC Plant 2 site include the following:

* Prevention of residential indoor inhalation of VOCs that presents an HI greater than 1 or
an ELCR greater than 1 x 10™ to 1 x 10

e Prevention of construction worker exposure to groundwater, through contact, ingestion,
or inhalation that presents an HI greater than 1 or an ELCR greater than 1 x 10* to 1 x 10°

¢ Remediate contamination in groundwater to concentrations below an HI greater than 1
or ELCR greater than 1 x 10™ to 1 x 10*within a reasonable time frame

¢ Remediate DNAPL and groundwater within the DNAPL area to the extent practicable
and minimize further migration of contaminants in groundwater

The No Further Action Alternative is not considered protective because it does not include
groundwater monitoring or institutional controls to prevent access to contaminated
groundwater. Future exposure to groundwater would result in risks of 2 x 102 ELCR and an
HI of 325. Also, future risks from vapor intrusion from groundwater into homes would be
unabated at a risk of 6 x 104 ELCR and HI of 3.

The remaining alternatives are considered protective. Alternative G2, MNA with
Institutional Controls, is considered protective because it includes restrictive covenants on
the property deeds to prevent groundwater use and it includes groundwater monitoring to
verify natural attenuation. Alternative G2 eliminates human contact and slowly returns
groundwater to MCLs; however, it is less protective because the migration of CVOCs could
still occur in the groundwater. Also, the volatilization of VOCs to indoor air would be
controlled only through institutional controls that require vapor control systems.

Alternative G3a involves construction of multiple treatment zones comprised of a chemical
reducing agent in a configuration perpendicular to groundwater flow. As groundwater
flows through the treatment zone, the natural reductive dechlorination process is chemically
accelerated. Alternative G3 achieves the first three RAOs over several years as the pore
volume of contaminated groundwater pass through the treatment zones. The removal of the
contaminant sources (contaminated soil and/or DNAPL) eliminates the influx of additional
contaminated groundwater.
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Alternative G3b achieves the first three RAOs over several years by injection of biological
amendments resulting in enhancement of the native biomass present in the aquifer. The
enhanced biomass accelerates the natural reductive dechlorination process. Similar to
Alternative G3a, biological amendments are injected into the groundwater; however, the
biological amendment is soluble and can be transported by the advection of the
groundwater enhancing the biomass as it travels rather than being stationary and requiring
the groundwater to pass through a barrier as in Alternative G3b. As a result,

Alternative G3b is considered more protective than Alternative G3a.

Alternatives G4a and G4b both address the first three RAOs by extracting contaminated
groundwater and treating it using an onsite treatment system. Alternative G4b includes a
larger network of extraction wells to remediate groundwater to MCLs, while alternative G4a
is intended to treat only the more contaminated groundwater (greater than 1 mg/L CVOCs)
to levels amenable to MNA. Alternative G4b will achieve the RAOs in a shorter period of
time than Alternative G4a. Alternatives G4a and G4b are considered somewhat less
protective than G3a and G3b because they rely only on aquifer flushing to reduce
concentrations whereas in situ treatment treats both the dissolved and adsorbed phases of
contamination. Relatively small hotspots of DNAPL or very high dissolved phase CVOCs
are more likely to be successfully treated under Alternatives G3a and G3b than with aquifer
flushing of Alternatives G4a and G4b.

Alternative G5 addresses all four RAOs by rapidly heating groundwater to the boiling point
generating steam which in turn strips CVOCs from the subsurface. The steam offgas
produced is then extracted using SVE and, if necessary, the condensate and vapor phase are
treated above ground prior to discharge. Thermal treatment would remediate areas of
highest CVOC concentrations and DNAPL to concentrations amenable to further reduction
by MNA. A summary of the overall protectiveness of the alternatives is provided in the
table below.

Overall Protection of Human Health and the Environment

Does Not Meet Criteria Meets Criteria
G1 G2, G4a, G4b, G3a, G3b, G5
Compliance with ARARs

Appendix A presents a compilation of all the state and federal chemical-specific,
location-specific, and action-specific ARARs considered for the OMC Plant 2 site. With the
exception of the No Further Action Alternative, all remedial alternatives would meet
ARARs. None of the alternatives are expected to reach the PRGs during the active phase of
the treatment process because of the difficulty in removing adsorbed phase CVOCs to
concentrations below 1 pg/L. As a result, all rely on MNA to eventually reach the PRGs.
The In Situ Treatment Alternatives (G3 and G5) are expected to reduce the mass of CVOCs
in the aquifer much more rapidly than natural attenuation of Alternative G2 or aquifer
flushing of Alternative G4.

Air treatment for the emissions under the In Situ Thermal Treatment Alternative (G5) would
be implemented if required to meet Clean Air Act and applicable IEPA-specific ARARs. The
substantive requirements for obtaining injection or surface water discharge permits would
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be met for each alternative. A summary of the compliance with ARARs is provided in the
table below.

Compliance with ARARs

Does Not Meet Criteria Meets Criteria

G1 G2, G3a, G3b, G4a, G4b, G5

Long-term Effectiveness and Performance

The long-term effectiveness and permanence of the In Situ Thermal Treatment Alternative
(G5) and the Enhanced In Situ Bioremediation Alternative (G3b) are the best of all
alternatives because they include active treatment of TCE, cis-1,2-DCE and vinyl chloride in
groundwater and are able to directly treat DNAPL. Alternative G5 in particular ranks high
because the residual heat from thermal treatment after the system is turned off and
stimulates biological treatment of any residual contamination. In addition, the effectiveness
of Alternative G5 is less influenced by the presence of low-permeability zones.

The In Situ Chemical Reduction Alternative (G3a) is the next best alternative relative to
long-term effectiveness and permanence. It has the ability to treat dissolved and adsorbed
phases and high concentration areas but is limited by the lessened transport of the reducing
agent to all downgradient areas. The efficiency of the Groundwater Extraction Alternatives
(G4a and G4b) are directly influenced by the permeability of the aquifer and the presence of
small DNAPL or high concentration areas. Pump and treat alternatives typically reach an
asymptotic concentration far above PRGs as a result of dissolution from adsorbed
contamination or slow diffusion out of lower permeability areas.

The remaining alternatives, No Further Action (G1) and MNA with Institutional Controls
(G2), are similar in their long-term effectiveness and permanence, which is less than
Alternatives G3a, G3b, G4a, G4b, and G5, since natural processes are the only technology
relied on to reduce the concentrations of CVOCs. A summary of the relative ranking of
alternatives is provided in the table below.

Long-term Effectiveness and Performance
Relative Ranking from Lowest to Highest

Lowest Highest
0 1 2 3 4
G1 G2, G4a G4b, G3a G3b G5

Reduction of Toxicity, Mobility, and Volume through Treatment

Alternative G5 is the best alternative for reduction of TMV as it removes and destroys the
largest mass of TCE, cis-1,2-DCE, and vinyl chloride including DNAPL. It would remove
most of the estimated 5,300 pounds in the remedial target area. Alternative G5 also is
anticipated to require the least amount of time to achieve a measurable reduction in TMV.

The In Situ Treatment Alternatives (G3a and G3b) are also expected to remove a large
majority of the estimated 5,300 pounds in the remedial target area. As discussed earlier,
Alternative G3b is considered more effective than G3a. The Groundwater Extraction
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Alternative G4b targets the plume exceeding MCLs, an area estimated to have 5,500 pounds
of CVOCs. Alternative G4a targets the plume exceeding 1 mg/L CVOCs, or an estimated
5,300 pounds. As discussed earlier, however, a substantial amount of the CVOC mass may
not be readily removable with pump and treat. Both alternatives remove the contaminants
from the subsurface for treatment at an onsite treatment system prior to discharge.
Alternatives G1 and G2 do not reduce the TMV of contaminants due to the lack of active
treatment and do not meet the statutory preference for treatment. A summary of the relative
ranking of alternatives is provided in the table below.

Reduction of Toxicity, Mobility, and Volume through Treatment
Relative Ranking from Lowest to Highest

Lowest Highest
0 1 2 3 4
G1, G2 G4da G4b G3a, G3b G5

Short-term Effectiveness

There are no additional risks associated with the actual construction and implementation of
the No Further Action Alternative (G1) and the MNA with Institutional Controls
Alternative (G2) because no remedial construction is undertaken. These alternatives (G1 and
G2), however, have short-term impacts to the community and the environment related to
restrictions on possible site use and risk from existing exposure pathways. Alternative G3a
has potential risks to workers related to the generation of hydrogen gas as the injected ZVI
corrodes. Monitoring for explosive conditions and precautions when working around wells
in the injection area will be needed to minimize risks to workers. The amounts of hydrogen
potentially generated, however, are relatively small and threats to those outside the
immediate area of the injection are expected to be minimal.

Alternative G3b has minimal impacts with respect to the protection of workers during
remedial construction. Alternatives G3a and G3b have minimal impacts with respect to the
protection of the community during remedial action. Injections of ZVI and substrate into the
aquifer both result in reducing conditions that may mobilize iron and manganese. Although
the discharge and subsequent precipitation of iron and manganese are not expected to
adversely impact aquatic life in the harbor, the migration of these compounds will need to
be closely monitored. Alternatives G4a and G4b have standard safety issues for workers due
to the substantial construction required for installation of subsurface piping, installation and
connection of electrical equipment, and construction of the onsite treatment system. These
are mitigated through adherence to good work practices and a focus on worker safety.

The In Situ Thermal Alternative (G5) also has standard safety issues for workers due to the
extensive electrical installations, piping installations, and construction of the air and
condensate treatment systems.

The short-term effectiveness with respect to the time until the RAOs are achieved is shortest
for the In Situ Thermal Treatment Alternative (G5). The In Situ Chemical Reduction
Alternative (G3a) and Enhanced In Situ Bioremediation Alternative (G3b) will require less
time than the Pump and Treat Alternatives (G4a and G4b) because they more effectively
treat areas of concentrated contamination
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The No Further Action Alternative (G1) and MNA with Institutional Controls Alternative
(G2) are expected to require more than 50 years to achieve the PRGs for groundwater. A
summary of the relative ranking of alternatives is provided in the table below.

Short-term Effectiveness
Relative Ranking from Lowest to Highest

Lowest Highest
0 1 2 3 4
G1,G2 G3a G3b G5 G4a, G4b

Implementability

All alternatives can be implemented at the site, and no technical or administrative
implementability problems are expected for any of the alternatives. However, it has been
assumed that the building will remain in place during implementation of all alternatives.

Cost

A summary of the estimated costs for each of the groundwater media alternatives is
presented on Table 5-3 and in more detail in Appendix B. The table breaks down the
estimated capital, O&M, and present net worth cost.

The No Further Action Alternative has the least present worth cost, as the only task
associated with this alternative is the 5-year review (assumed for 50 years).

The highest present worth cost would result from Alternative G5 at $33.3 million. The
treatment requires extensive capital equipment, labor, and operations. The second highest
present worth cost would result from implementation of Alternative G4b at $11.0 million.
The treatment requires extensive capital equipment with annual O&M costs of $509,000. The
next highest cost would be incurred from Alternative G3a at $10.6 million to implement
followed by Alternative G3b at $8.6 million, and Alternative G4a at $7.8 million.

Alternative G2 has the lowest cost ($2.9 million) of the alternatives with the exception of No
Further Action Alternative (G1).
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TABLE 5-1
Detailed Evaluation of Building Materials Remedial Alternatives

OMC Plant2 FS

Alternative Description: Criterion Alternative B1—No Further Action

Alternative B2—Demolition and Offsite Disposal

Alternative B3—Demolition, Offsite Disposal, and

Onsite Consolidation

» Direct contact with building materials could cause

1. Overall protection of human health and the - _5
risks of 2 x 10~ ELCR.

environment.

*  RAOs for groundwater would not be met because
contaminated soil under the stab would not be
remediated, thus potentially serving as a continuing
source to groundwater.

. Gradual uncontrolled deterioration of the building
may result in fugitive dust and asbestos emissions
and potentially PCBs from water leaking through
roofing.

Building materials and soil will be removed from the
site which will eliminate onsite risk due to human
contact exposure pathway.

Though unlikely, human contact exposure could
occur during the transportation to the offsite
disposal facility.

Building materials and soil presenting the greatest
risk will be removed from the site.

Consalidation, soil covering and institutional controls
will prevent direct contact risks and migration via
erosion.

Alternative B4— Demolition, Offsite Disposal, and

Onsite Consolidation with Harbor Sediments

Building materials and soil presenting the greatest
risk will be removed from the site.

Consolidation, soil covering and institutional controls
will prevent direct contact risks and migration via
erosion.

2. Compliance with ARARs" »  Monitoring of soil is not conducted so remedial time

frame would remain unknown.

Must meet substantive requirements for air pollution
control using dust suppression.

Requires proper protection of streams, wetlands,
and other bodies during construction.

Final disposition of building materials and soils will
be managed according to the requirements of TSCA
and lllinois solid and hazardous waste disposal
regulations.

Must meet substantive requirements for air pollution
contro! using dust suppression.

Requires proper protection of streams, wetlands,
and other bodies during construction.

Final disposition of building materials and soils will
be managed according to the requirements of TSCA
and llinois solid and hazardous waste regulations.

Must meet substantive requirements for air pollution
control using dust suppression.

Requires proper protection of streams, wetlands,
and other bodies during construction.

Final disposition of building materials and soils will
be managed according to the requirements of TSCA
and lllinois solid and hazardous waste regulations.

3. Long-term effectiveness and permanence

(a) Magnitude of residual risks *  Risk would remain constant over several decades
as building materials and soil containing PCBs and
PAHSs naturally attenuate very slowly to
concentrations less than PRGs.

(b} Adequacy and reliability of controls - Not applicable.

No residual risk from building materials.

Soil left in place after excavation would be below
PRGs. Residual risk is less than the USEPA risk
range.

Offsite disposal is adequate and reliable in
preventing direct contact with building materials and
soil with concentrations exceeding PRGs.

Soil left in place after excavation would be below
PRGs. Residual risk is less than USEPA risk range.

Exposure to contaminants in building materials and
soil in consolidated area would be prevented
through placement of a cover and ICs.

Offsite disposal is adequate and reliable in
preventing direct contact with building materials and
soil with concentrations exceeding TSCA.
Consolidation and institutional controls are
adequate and reliable in preventing direct contact
with other building materials and soils but will
require maintenance.

Soil left in place after excavation would be below
PRGs. Residual risk is less than USEPA risk range.

Exposure to contaminants in building materials and
soil in consolidated area would be prevented
through placement of a cover and ICs.

Offsite disposal is adequate and reliable in
preventing direct contact with building materials and
soil with concentrations exceeding TSCA.
Consolidation and institutional controls are
adequate and reliable in preventing direct contact
with other building materials and soils but will
require maintenance.

4. Reduction of toxicity, mobility, or volume through treatment

(a) Treatment process used » Not applicable.
(b) Degree and quantity of TMV reduction = Not applicable.
(¢) Imeversibility of TMV reduction =  Not applicable.
(d) Type and quantity of treatment residuals *  None, because no treatment included.

Preference not met for building materials or soil
because no treatment included.

(e) Statutory preference for treatment as a principal =
element

High pressure water washing and sand blasting of
building materials to remove PCBs to allow
recyclefreuse or disposal as a solid waste

Soil below building may require treatment to meet
LDRS prior to disposal offsite in a landfill.

Washing and sand blasting are effective
technologies in reducing PCBs to below regulatory
levels on nearly all building materials other than
impregnated concrete.

Ireversible.

Treatment residuals are contaminated water and
sand blast grit. Amounts are not quantifiable at this
time but may be substantial..

Preference met for building materials and possibly
for soil because treatment is included.

High pressure water washing and sand blasting of
building materials to remove PCBs to allow
recycle/reuse or disposal as a solid waste

Soil below building may require treatment to meet
LDRS prior to disposal offsite in a landfill.

Washing and sand blasting are effective
technologies in reducing PCBs to below regulatory
levels on nearly all building materials other than
impregnated concrete.

lireversible.

Treatment residuals are contaminated water and
sand blast grit. Amounts are not quantifiable at this
time but may be substantial..

Preference met for building materials and possibly
for soil because treatment is included.

High pressure water washing and sand blasting of
building materials to remove PCBs to allow
recycle/reuse or disposal as a solid waste

Soil below building may require treatment to meet
LDRS prior to disposal offsite in a landfill.

Washing and sand blasting are effective
technologies in reducing PCBs to below regulatory
levels on nearly all building materials other than
impregnated concrete.

Irreversible.

Treatment residuals are contaminated water and
sand blast grit. Amounts are not quantifiabte at this
time but may be substantial..

Preference met for building materials and possibly
for soil because treatment is included.
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TABLE 5-1 .
Detailed Evaluation of Building Materials Remedial Alternatives
OMC Plant 2 FS

Alternative B3—Demolition, Offsite Disposal, and
Onsite Consolidation

Alternative B4— Demolition, Offsite Disposal, and

Altemmative Description: Criterion Alternative B1—No Further Action Alternative B2—Demolition and Offsite Disposal Onsite Consolidation with Harbor Sediments

5. Short-term effectiveness
(a) Protection of workers during remedial action

(b) Protection of community during remedial action

(c) Environmental impacts of remedial action

(d) Time until RAOs are achieved

No remedial construction, so no risks to workers.

No remedial construction, so no short-term risks to
community.

No remedial construction, so no environmental
impacts from remedial action.

The RAOs to prevent trespassef, residential, and
construction worker human exposure would not be
met.

The RAO to remove the building and concrete slab
would not be met.

Building demolition could result in potential
exposure of workers by overhead dangers and large
equipment.

Building demolition could result in potential
exposure of workers via inhalation (PCBs in
concrete paint, asbestos, lead).

Excavation of soil could result in potential exposure
of workers via inhalation.

Proper health and safety procedures such as air
monitoring, abatement, demolition procedures, and
use of Level C respirator protection would be
included in the Health and Safety Plan for
construction.

There are short-term risks to community due to the
truck traffic associated with offsite disposal of
building materials and soil An estimated 60
trucks/day for over 15 days results in a total of 926
truckloads transported offsite.

Dust emissions are expected during demolition and
excavation of impacted soil. Air monitoring and
control measures would be implemented to control
emissions and protect the community.

Storm water re-routing would be required during and
after demolition and excavation.

Environmental impacts will likely be limited to
emissions of contaminants in dust and some
migration via erosion. The impacts can be controlled
through use of dust suppressants, containments,
and implementation of an erosion control plan.

The building demoiition activiies would immediately
eliminate building materials above PRGs. The time
for demolition and offsite disposal is about 16
months.

The excavation activities would immediately
eliminate soil concentrations above PRGs. The total
time for excavation, disposat, and backfilt to meet
RAOs is about 2 months.

Building demolition could result in potential
exposure of workers by overhead dangers and large
equipment.

Building demolition could resuit in potential
exposure of workers via inhalation (PCBs in
concrete and paint, asbestos, lead).

Excavation of soit could result in potential exposure
of workers via inhalation.

Proper health and safety procedures such as air
monitoring, abatement, demolition procedures, and
use of Level C respirator protection would be
included in the Health and Safety Plan for
construction.

There are short-term risks to community due to the
truck traffic associated with offsite disposal of
building materials and soil. An estimated 37
trucks/day for 1 day results in a totat of 37
truckioads transported offsite.

Dust emissions are expected during demolition and
excavation of impacted soil. Air monitoring and
control measures would be implemented to control
emissions and protect the community.

Storm water re-routing would be required during and
after demolition and excavation.

Environmental impacts will likely be limited to
emissions of contaminants in dust and some
migration via erosion. The impacts can be controlled
through use of dust suppressants, containments,
and implementation of an erosion control plan.

The building demoilition activities would immediately
eliminate building materials above PRGs. The time
for demolition, offsite disposal and onsite
consolidation is about 17 months.

The RAOs would be met following excavation,
backfill, and consolidation. Estimated to require
about 2 months.

Building demolition could result in potential
exposure of workers by overhead dangers and large
equipment.

Building demolition could result in potential
exposure of workers via inhalation (PCBs in
concrete and paint, asbestos, lead).

Excavation of soil could result in potential exposure
of workers via inhalation.

Proper health and safety procedures such as air
monitoring, abatement, demolition procedures, and
use of Level C respirator protection would be
included in the Health and Safety Plan for
construction.

There are short-term risks to community due to the
truck traffic associated with offsite disposal of
building materials and soil. An estimated 37
trucks/day for 1 day results in a total of 37
truckloads transported offsite.

Dust emissions are expected during demolition and
excavation of impacted soil. Air monitoring and
control measures would be implemented to control
emissions and protect the community.

Storm water re-routing would be required during and
after demolition and excavation.

Environmental impacts will likely be limited to
emissions of contaminants in dust and some
migration via erosion. The impacts can be controlled
through use of dust suppressants, containments,
and implementation of an erosion control plan.

The building demolition activities would immediately
eliminate building materials above PRGs. The time
for demolition, offsite disposal and onsite
consolidation is about 17 months.

The RAOs would be met following excavation,
backfill and consolidation. Estimated to require
about 2 months.

6.Implementability
(a) Technical feasibility

No impediments.

No impediments.

The main technical challenge is consolidating
materials with the onsite containment cells.

The main technical challenge is consolidating
materials with the onsite containment cells.

(b) Administrative feasibility . No impediments. No impediments. Requires institutional controls. Requires institutional controls.

(c) Availability of services and materials =  None needed. Services and materials are available. Prices of Services and materials are available. Prices of Services and materials are available. Prices of
salvaged steel are fluctuating significantly and may salvaged steel are fluctuating significantly and may salvaged steel are fluctuating significantly and may
result in building demolition costs different than result in building demolition costs different than result in building demolition costs different than
those currently estimated. those currently estimated. those currently estimated..

7. Total Cost
Direct Capital Cost = $0 $13,770,000 $12,800,000 $13,250,000
Annual O&M Cost » $0 $0 $9.200 $10,500
Total Present Worth Cost = $0 $13,770,000 $13,040,000 $13.520,000
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Detailed Evaluation of Soil and Sediment Remedial Altemnatives

OMC Plant 2 FS

SECTION 5—DETAILED ANALYSIS OF ALTERNATIVES

‘ Alternative Description: Criterion

Alternative S1—No Further Action

Alternative S2—Excavation and Offsite Disposal

Alternative S3—Excavation, Offsite Disposal, and

Onsite Consolidation

Alternative S4— Excavation, Offsite Disposal, and

Onsite Consolidation with Harbor Sediments

Direct contact with soils could cause risks of 4 x 10°,
exceeding the 10 to 10° ELCR range and a HI =
4.9, exceeding the target HI of 1.

Potential risks to ecological receptors may occur if the
site is developed in the future and habitat is created
in areas with high concentrations of PAHs and PCBs,

PCBs in sediment may bioaccumulate in fish and
erode to Lake Michigan

Erosion of soils exceeding direct contact PRGs will
continue.

Soils exceeding PRGs will be removed from the site
which will eliminate onsite risk due to human contact
exposure pathway and offsite transport via erosion.

Risks to ecological receptors eliminated through
removal of soil with elevated PAHs and PCBs.

Removal of PCB-contaminated sediment prevents
bioaccumulation and erosion to Lake Michigan.

Though unlikely, human contact exposure could
occur during the transportation to the offsite disposal
facility.

Soil presenting the greatest risk will be removed from
the site.

Consolidation, covering with clean soil and
institutional controls will prevent direct contact risks
and erosion of contaminated soils exceeding PRGs.

Risks to ecological receptors eliminated through
removal of soil with elevated PAHs and PCBs.

Removal of PCB-contaminated sediment prevents
bioaccumulation and erosion to Lake Michigan.

Soil presenting the greatest risk will be removed from
the site.

Consolidation, covering with clean soil and
institutional controls will prevent direct contact risks
and erosion of contaminated soils exceeding PRGs.

Risks to ecological receptors eliminated through
removal of soil with elevated PAHs and PCBs.

Removal of PCB-contaminated sediment prevents
bioaccumulation and erosion to Lake Michigan.

‘ 1. Overall protection of human health and the *
l environment.

I L]
! 2. Compliance with ARARs" .

Monitoring of sail is not conducted so remedial time
frame would remain unknown.

Must meet substantive requirements for air pollution
control using dust suppression.

Requires proper protection of streams, wetlands, and
other bodies during construction.

Final disposition of soils will be managed according to
the requirements of TSCA and Hilinois solid and
hazardous waste disposal regulations.

Excavation of sediments may affect wetlands. If so
wetlands ARARSs such as Executive Order 11990-
Protection of Wetlands will be met.

Must meet substantive requirements for air pollution
control using dust suppression.

Requires proper protection of streams, wetlands, and
other bodies during construction.

Final disposition of soils will be managed according to
the requirements of TSCA and lllinois solid and
hazardous waste disposal regulations.

Excavation of sediments may affect wetlands. If so
wetlands ARARs such as Executive Order 11990-
Protection of Wetlands will be met.

Must meet substantive requirements for air poliution
control using dust suppression.

Requires proper protection of streams, wetlands, and
other bodies during construction.

Final disposition of soils will be managed according to
the requirements of TSCA and lllinois solid and
hazardous waste disposal regulations.

Excavation of sediments may affect wetlands. If so
wetlands ARARs such as Executive Order 11990-
Protection of Wetlands will be met.

3. Long-term effectiveness and permanence
(a) Magnitude of residual risks .

(b) Adequacy and reliability of controls .

Risk would remain constant over several decades as
soil contaminants naturally attenuate only very slowly
to concentrations less than PRGs.

Not applicable.

Soil left in place after excavation would be below
PRGs. Residual risk is less than USEPA risk range.

Sediment with PCBs < 1 mg/kg would remain.

Offsite disposal is adequate and reliable in preventing
direct contact and erosion of soil with concentrations
exceeding PRGs.

Soil left in place after excavation would be below
PRGs. Residual risk is less than USEPA risk range.

Exposure to contaminants in soil in consolidated area
would be prevented through placement of a cover
and ICs.

Sediment with PCBs < 1 mg/kg would remain.

Offsite disposal is adequate and reliable in preventing
direct contact and erosion of soil with concentrations
exceeding TSCA.

Consolidation and institutional controls are adequate

and refiable in preventing direct contact with impacted
soils but will require maintenance.

Soil left in place after excavation would be below
PRGs. Residual risk is less than USEPA risk range.

Exposure to contaminants in soil in consolidated area
would be prevented through placement of a cover
and ICs.

Sediment with PCBs < 1 mg/kg would remain.

Offsite disposal is adequate and reliable in preventing
direct contact and erosion of soil with concentrations
exceeding TSCA.

Consolidation and institutional controls are adequate
and reliable in preventing direct contact with impacted
soils but will require maintenance.

4. Reduction of toxicity, mobility, or volume through treatment

(a) Treatment process used -
i (b) Degree and quantity of TMV reduction .
(c) irreversibility of TMV reduction .
, (d) Type and quantity of treatment residuals .
(e) Statutory preference for treatment as a principal .

element

Not applicable.
Not applicable
Not applicable

None, because no treatment included.

Preference not met for soil and sediment because no
treatment included.

No treatment processes used.
No treatment processes used.
Not applicable since no TMV reduction seen.

Not applicable.

Preference not met for soil and sediment because no
treatment included.

No treatment processes used.
No treatment processes used.
Not applicable since no TMV reduction seen.

Not applicable.

Preference not met for soil and sediment because no
treatment included.

No treatment processes used.
No treatment processes used.
Not applicable since no TMV reduction seen.

Not applicable.

Preference not met for soil and sediment because no
treatment included.

5. Short-term effectiveness
(a) Protection of workers during remedial action .
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No remedial construction, so no risks to workers.

Excavation soil could result in potential exposure of
workers via inhalation. Proper health and safety
procedures such as air monitoring and use of Level C
respirator protection would be included in the Health
and Safety Plan for construction.

Excavation soil could result in potential exposure of
workers via inhalation. Proper heaith and safety
procedures such as air monitoring and use of Level C
respirator protection would be included in the Health
and Safety Plan for construction.

Excavation soil could result in potential exposure of
workers via inhalation. Proper health and safety
procedures such as air monitoring and use of Level C
respirator protection would be included in the Health
and Safety Plan for construction.
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TABLE 5-2

Detailed Evaluation of Soil and Sediment Remedial Atternatives

OMC Plant 2 FS

Alternative Description: Criterion

Alternative S1—No Further Action

Alternative S2—Excavation and Offsite Disposal

Alternative S3—Excavation, Offsite Disposal, and
Onsite Consolidation

Alternative S4— Excavation, Offsite Disposal, and

Onsite Consolidation with Harbor Sediments

(b) Protection of community during remedial action

(c) Environmental impacts of remedial action

(d) Time until RAOs are achieved

. No remedial construction, so no short-term risks to
community.

. No remedial construction, so no environmental
impacts from remedial action.

*  The RAOs to prevent residential and construction
worker human exposure and erosion and transport
offsite would not be met.

There are limited risks to the community during
excavation, due to limited traffic access for trucks
hauling impacted soils. Dust emissions are expected
during excavation of impacted soil. Air monitoring and
control measures would be implemented to control
emissions and protect the community.

There are short-term safety-related risks to
community due to the number of trucks used to
transport excavated soils. An estimated 60 trucks/day
for slightly less than 51 days results in a total of 3,052
truckloads of soil and sediment transported offsite.

Storm water re-routing would be required during and
after excavation.

Environmental impacts will ikely be limited to
emissions of contaminants in dust and some
migration via erosion. The impacts can be controlled
through use of dust suppressants and implementation
of an erosion control plan.

Ecological damage to the dune area from excavation
of PCB-contaminated dune sands will be mitigated by
planting to reestablish the native flora.

Sediment excavation in the dry will be preferred to
minimize suspension and release of PCB-
contaminated sediment to Lake Michigan.

The excavation activities would immediately eliminate
soil concentrations above PRGs. The total time for
excavation, disposal, and backfill to meet RAOs is
about 6 months.

There are limited risks to the community during
excavation, due to limited traffic access for trucks
hauling impacted soils. Dust emissions are expected
during excavation of impacted soil. Air monitoring and
control measures would be implemented to control
emissions and protect the community.

There are short-term safety-refated risks to
community due to the truck traffic associated with
offsite disposal of TSCA soil and sediment. An
estimated 60 trucks/day for over 2 days results in a
total of 122 truckloads of TSCA soil and sediment
transported offsite.

Storm water re-routing would be required during and
after excavation.

Environmental impacts will likely be limited to
emissions of contaminants in dust and some
migration via erosion. The impacts can be controlled
through use of dust suppressants and implementation
of an erosion control plan.

Ecological damage to the dune area from excavation
of PCB-contaminated dune sands will be mitigated by
planting to reestablish the native fiora.

Sediment excavation in the dry will be preferred to
minimize suspension and release of PCB-
contaminated sediment to Lake Michigan.

The RAOs would be met following excavation,
backfill, and consolidation. Estimated to require about
7 months.

There are limited risks to the community during
excavation, due to limited traffic access for trucks
hauling impacted soils. Dust emissions are expected
during excavation of impacted soil. Air monitoring and
control measures would be implemented to control
emissions and protect the community.

There are short-term safety-related risks to
community due to the truck traffic associated with
offsite disposal of TSCA soil and sediment. An
estimated 60 trucks/day for over 2days results in a
total of 122 truckloads of TSCA soil and sediment
transported offsite.

Storm water re-routing would be required during and
after excavation.

Environmental impacts will likely be limited to
emissions of contaminants in dust and some
migration via erosion. The impacts can be controlled
through use of dust suppressants and implementation
of an erosion control plan.

Ecological damage to the dune area from excavation
of PCB-contaminated dune sands will be mitigated by
planting to reestablish the native flora.

Sediment excavation in the dry will be preferred to
minimize suspension and release of PCB-
contaminated sediment to Lake Michigan.

The RAOs would be met following excavation, backfill
and consolidation. Estimated to require about 7
months.

6.Implementability
(a) Technical feasibility

(b) Administrative feasibility
(c) Availability of services and materials

= No impediments.

. No impediments.
=  None needed.

No impediments.

No impediments.
Services and materials are available.

The main technical challenge is consolidating
materials with the onsite containment cells.

Requires institutional controls.
Services and matenials are available.

The main technical challenge is consolidating
materials with the onsite containment cells.

Requires institutional controls.
Services and materials are available.

7. Total Cost
Direct Capital Cost
Annual O&M Cost
Total Periodic Cost
Total Present Worth Cost

- %0
+ $0
- %0
. $0

$7.580,000
$0
$0
$7,580,000

$5.490,000
$9.300
$170,000

$5,800,000

$5,940,000
$9.300
$170,000
$6,250,000

MKE063610033



TABLE5-3
Detailed Evaluation of DNAPL Media Alternatives
OMC Plant 2 FS

SECTION 5—DETAILED ANALYSIS OF ALTERNATIVES

Alternative Description: Criterion

Alternative D1
No Further Action

Alternative D2
Institutional Controls and Monitoring

Alternative D3

Extraction, Onsite Collection, and Offsite

Destruction

Alternative D4
In-Situ Thermal Treatment

1. Overall Protection of Human Health and .
the Environment.

2. Compliance with ARARs" .

The DNAPL will continue to contribute to
groundwater resulting in TCE, cis-1,2-
DCE, vinyl chloride and arsenic continuing
to persist in groundwater at
concentrations exceeding the PRGs.
groundwater were used for drinking, risks
would be 2 x 10 ELCR and a H! = 325,
both well higher than the NCP risk range.
Also future risks from vapor intrusion from
groundwater into homes would be
unabated at 6 x 10™* ELCR and Hi = 3,
also higher than the risk range.

There is a potential for human exposure to
DNAPL since no institutional controls are
part of this alternative even though
groundwater is not used for potable
purposes in the area.

Would meet ARARs when DNAPL
contamination does not generate
groundwater concentrations of TCE, cis-
1.2-DCE. and vinyt chioride that exceed
groundwater PRGs. Under this alternative,
exceedances may persist indefinitely.

The DNAPL will continue to contribute to
groundwater resulting in TCE, cis-1,2-
DCE, vinyl chioride and arsenic continuing
to persist in groundwater at
concentrations exceeding the PRGs.
The potential for human exposure to
DNAPL will be minimized through
institutional controls that require vapor
control systems below buildings and that
do not allow use of onsite groundwater.
Under this altemative, the institutional
controls will be required to be in effect
indefinitely.

Future use of the groundwater supply will
be limited due to the institutional controls.

Would meet ARARs when DNAPL
contamination does not generate
groundwater concentrations of TCE, cis-
1,2-DCE, and viny! chioride that exceed
groundwater PRGs. Under this alternative,
exceedances may persist indefinitely.

This altemative removes free-phase
DNAPL to reduce the mass of DNAPL
contributing to the dissolved phase
groundwater plume. The proportion
though of the estimated 90,000 Ibs of TCE
DNAPL mass removed by this alternative
however is small and as a result it will
have minimal effect on overall protection
of human health and the environment.

The potential for human exposure to
residual DNAPL in the subsurface will also
be minimized through institutional controls
that require vapor control systems below
buildings and that do not allow use of
onsite groundwater. Under this altemative,
the institutional controls will be required to
be in effect for decades.

Would meet ARARs when DNAPL
contamination does not result in
concentrations of TCE, cis-1,2-DCE, and
vinyt chloride that exceed groundwater
PRGs. Under this alternative,
exceedances may persist indefinitely.

Alternative D5
In-Situ Chemical Reduction Treatment

This alternative is expected to reduce the
mass of DNAPL by 75 percent or more,
thus greatly reducing continued
dissolution of TCE to groundwater and
reducing the potential for risks from vapor
intrusion into buildings.

The potential for human exposure to
DNAPL will be minimized through
institutional controls. Under this
alternative the institutional controls will be
required to be in effect for years, though
less time than alternatives D1, D2 or D3.

Would meet ARARs when TCE, cis-1,2-
DCE, and vinyl chloride contamination in
groundwater does not result in
concentrations that exceed PRGs.

This alternative is expected to reduce the
mass of DNAPL 75% or more and reduce
the permeability of the DNAPL area, thus
greatly diminishing TCE mass flux to the
groundwater and vapor emissions to
overlying buildings.

The potential for human exposure to
DNAPL will be minimized through
institutional controls and the reduction in
mobility/mass of DNAPL. Under this
alternative the institutional controls will be
required to be in effect for years, though
less time than alternatives D1, D2, or D3.

Would meet ARARs when DNAPL
contamination does not result in
concentrations of TCE, cis-1,2-DCE, and
vinyl chioride contamination in
groundwater that exceed PRGs.

3. Long-Term Effectiveness and Permanence

(a) Magnitude of residual risks -

(b) Adequacy and reliability of controls b

No significant change in risk because no
action taken. Risk relating to dissolution of
DNAPL into TCE, cis-1,2-DCE, and vinyl
chloride contamination in groundwater
exceeding groundwater PRGs would
persist indefinitely.

Not applicable.

No significant change in risk because no
action taken. Risk relating to dissolution of
DNAPL into TCE, cis-1,2-DCE, and vinyl
chioride contamination in groundwater
exceeding groundwater PRGs would
persist indefinitely.

Requires reliance on institutional controls
for DNAPL area and groundwater. These
controls may be necessary indefinitely
under this altemative.

Since this option is applicable only for
active collection and treatment of mobile
DNAPL, long-term risks related to residual
(non-pumpable) DNAPL will remain
indefinitely.

Requires reliance on institutional controls
for DNAPL area and groundwater. These
controls may be necessary indefinitely
under this altemnative.

Thermal treatment will treat the mobile
and residual DNAPL mass reducing risks
associated with the DNAPL. Residual
risks associated with impacted
groundwater will be addressed by the
selected groundwater alternative.

Does not rely on controls specifically
related to the DNAPL area.

Insitu chemical reduction via soit mixing
will treat the mobile and residual DNAPL
mass reducing risks associated with the
DNAPL. Residual risks associated with

impacted groundwater will be addressed
by the selected groundwater altemative.

Does not rely on controls specifically
related to the DNAPL area.

4. Reduction of Toxicity, Mobility, or Volume through Treatment

(a) Treatment process used o

(b} Degree and quantity of TMV reduction -

through Treatment

(c) lreversibility of TMV reduction .
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Not applicable.

Not applicable.

Not applicable.

Natural attenuation only.

Natural attenuation of DNAPL would take
multiple decades.

Natural degradation of VOCs is
ireversible.

Mobile DNAPL mass is reduced by
extraction and disposal. Offsite disposal
via incineration is the mot likely treatment
process.

Mobile DNAPL would be targeted for
extraction, residual (non-pumpable)
DNAPL wouid remain in the treatment
area. The total mass of TCE DNAPL
removed is expected to be a small
percent of the existing mass (i.e., less
than 10 percent).

Extraction and destruction of the DNAPL
is irreversible.

Mobile and residual DNAPL are treated by
heating the subsurface, generating steam
to volatilize the CVOCs. Offgas is
extracted using SVE and, if necessary,
treated prior to discharge.

Woauld remove an estimated 70,000 Ibs or
more of the 90,000 Ibs of TCE estimated
to be present in the DNAPL area.

Voiatilization of the VOCs is irreversible.

Mobile and residual DNAPL is mixed with
a bentonite clay combined with ZV1. The
mixing ensures complete contact between
the ZV1 and DNAPL allowing degradation
by ISCR. The clay reduces the
permeability of the treated area so that the
mass flux from any residual untreated
TCE is reduced significantly.

Would remove an estimated 70,000 Ibs or
more of the 90,000 Ibs of TCE estimated
to be present in the DNAPL area. Would
reduce the mass flux of any remaining
TCE by several orders-of-magnitude.

Chemical reduction of the DNAPL is
irreversible.

The clay mixture must remain hydrated to
stabilize the DNAPL.
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TABLE 5-3
Detailed Evaluation of DNAPL Media Alternatives
OMC Plant 2 FS

Alternative D3
Altermative D1 Alternative D2 Extraction, Onsite Collection, and Offsite Alternative D4 Alternative D5
Alternative Description: Criterion No Further Action Institutional Controls and Monitoring Destruction In-Situ Thermal Treatment In-Situ Chemical Reduction Treatment
(d) Type and quantity of treatment residuals = None, no treatment included. =  None. Residual DNAPL would remain in the Residual groundwater contamination will The structural properties of the soil can be
subsurface acting as a source of be addressed by the selected impacted. This can be addressed by the
groundwater contamination. groundwater alternative. addition of cement in the mixture near the
ground surface.
DNAPL stabilized in the mixture is rapidly
degraded leaving no residuals
Residual groundwater contamination will
be addressed by the selected
groundwater alternative.
(e) Statutory preference for treatment as a . Preference not met for groundwater - Preference not met for DNAPL or Preference not met for all the DNAPL Preference met because DNAPL is Preference met because DNAPL is

principal element

because no treatment included.

groundwater because no treatment
beyond natural attenuation included.

area because a portion of the DNAPL
remains in-situ.

treated.

treated.

5. Short-Term Effectiveness

(a) Protection of workers during remedial .
action

(b) Protection of community during .
remedial action

{c) Environmental impacts of remedial .
action
(d) Time until RAOs are achieved .

No remedial construction, so no risks to .
workers.
No remedial construction, so no short- .

term risks to community.

No remedial construction, so no -
environmental impacts.

Long-term attainment of groundwater .
RAOs will take decades to meet under
this alternative.

No remedial construction, so no risks to
workers.

No remedial construction, so no short-
term risks to community.

No remedial construction, so no
environmental impacts.

Long-term attainment of groundwater
RAOs will take decades to meet under
this altemative.

Moderate risks to workers during
construction or operation of the extraction
system due to potential contact with
DNAPL. Appropriate health and safety
procedures must be followed.

Minimal risks to the community during
construction and extraction. Operation
and maintenance activities consist of
periodic transport of the DNAPL offsite.
DNAPL containment area outside the
building will be secured.

No environmental impacts during
construction or operation of the system.

Long-term attainment of groundwater
RAOs will require decades to meet under
this altemative.

Moderate risks to workers during
construction or operation of the thermal
treatment system due to electrical
hookups at each well. Proper health and
safety procedures must be followed during
construction and operation. Building
security would be a priority to prevent
tampering.

Minimal risks to the community during
construction and operation. Offgas
treatment will be provided as necessary to
meet the air permit discharge limits and
protect the community from air emissions.
The system will be installed primarily
inside the building and produces little to
no noise.

No environmental impacts during
construction or operation of the system.

The RAO for DNAPL can be met in
several years.

Moderate risks to workers during
construction or operation of the mixing
system due to the large equipment. Proper
health and safety procedures must be
foliowed during construction and operation.

Risks to workers during soil mixing are
present as a result of the potential
generation and accumulation of hydrogen
gas. Accumulation of hydrogen will be
monitored to prevent explosive conditions
and the health and safety plan would also
specify additional measures.

Monitoring would be necessary to
determine if any DNAPL vapors are
emitted.

Minimal risks to the community during
construction and operation. DNAPL areas
are not located near neighboring
properties. implementation of this
altemative can be completed in several
weeks.

Minimat areas of the ground surface will
be disturbed. Areas are currently paved
and the facility is not operating.

The RAO for DNAPL can be met in
several years.

= . Other remaining RAOs are not met. = Other remaining RAOs are not met.
6. implementability
(a) Technical feasibility *  Noimpediments. = No impediments No impediments. Technically feasible though effectiveness Areas must be accessible to crane
may be limited for DNAPL that has mounted equipment with no substantial
diffused into the underlying clay. overhead or underground obstructions.
Effectiveness is accentuated by the soil
mixing that allows homogenizing of soil to
increase contact of 2Vl and TCE and
allows treatment of upper clay.
(b) Administrative feasibility *  No impediments. =  No impediments. No impediments are expected. The building must remain in place to Treatment area should remain

house the treatment system, minimize
infiltration of stormwater, and assist with
SVE of offgas.

undisturbed until ISCR treatment of
DNAPL is completed.

MKE\063610033
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SECTION 5—DETAILED ANALYSIS OF ALTERNATIVES

} TABLE 5-3
Detailed Evaluation of DNAPL Media Altematives
OMC Plant 2 FS
% Alternative D3
Alternative D1 Alternative D2 Extraction, Onsite Collection, and Offsite Alternative D4
Alternative Description: Criterion No Further Action Institutional Controls and Monitoring Destruction In-Situ Thermal Treatment
— (¢) Availability of services and materials *  None needed. *  None needed. = Necessary engineering services and = Necessary engineering services and
A materials readily available for installation materials are readily available for
! and operation of extraction system. installation and operation of system.
7. Total Cost Total Capital Cost $0 Total Capital Cost $15.000 Total Capital Cost $154,240 Total Capital Cost $4,500,000

Annual O&M Cost $0
Total Periodic Cost $150,000
Total Present Worth Cost $73,000

Annual O&M Cost $19,000
Total Periodic Cost $150,000
Total Present Worth Cost $690,000

Annual O&M Cost $19,094
Total Periodic Cost $150,000
Total Present Worth Cost $977.600

Annual O&M Cost $995,000
Total Periodic Cost $30,000
Total Present Worth Cost $6,554,000

Alternative DS
In-Situ Chemical Reduction Treatment

»  Necessary engineering services and
materials are readily available for
installation and operation of system.

Total Capital Cost $561,400
Annual O&M Cost $19,200

Total Periodic Cost $30,000

Total Present Worth Cost $749,000

—
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SECTION 5—DETAILED ANALYSIS OF ALTERNATIVES

TABLE 5-4

Detailed Evaluation of Groundwater Media Alternatives

‘ OMC Plant 2 Site, Feasibility Study Report

Alternative Description: Criterion

Alternative G1
No Further Action

Alternative G2

MNA and Institutional Controis

Alternative G3a
In-Situ Chemical Reduction
(ISCR)

Alternative G3b

Enhanced In Situ Bioremediation

(EISB)

Alternative G4a

Groundwater Collection and

Treatment with MNA

Alternative G4b
Groundwater Collection and
Treatment to MCLs

B 1. Overall Protection of Human  *
| Health and the Environment.

TCE, cis-1,2-DCE, and vinyl
chioride will continue to persist
in groundwater at
concentrations exceeding the
PRGs. If groundwater were
used for drinking, risks would
be2x10?ELCRanda Hl =
325. both higher than the NCP
risk range. Also future risks
from vapor intrusion from
groundwater into homes would
be unabated at 6 x 10 ELCR
and HI = 3, also higher than
the risk range.

Although groundwater is not
currently used as a drinking
water source, there is a
potential for future human
exposure to contaminated
groundwater since no
institutional controls are part of
this alternative.

TCE, cis-1,2-DCE, and vinyl
chloride will continue to persist
in groundwater at
concentrations exceeding the
PRGs.

The potential for human
exposure to contaminated
groundwater will be minimized
through institutional controls
that require vapor control
systems below buildings and
that do not allow use of onsite
groundwater. Under this
altemative, the institutional
controls will be required to be
in effect for decades.

Future use of the groundwater
supply will be limited due to
the institutional controls.

This alternative reduces the
groundwater concentrations of
TCE, cis-1,2-DCE, and vinyl
chloride in groundwater in
suspected source areas and
areas with the highest
concentrations (>1 mg/L), thus
reducing the timeframe to
meet the PRGs. The total
CVOC mass targeted for
treatment is 96 percent of the
total mass present in
groundwater.

Treats both dissolved and
adsorbed phases of
contamination. Relatively
small hotspots of DNAPL or
very high dissolved phase
CVOCs can be successfully
treated

MNA will be utiiized for the
remainder of the VOC plume
which will take decades to
achieve PRGs.

The potential for human
exposure to contaminated
groundwater will also be
minimized through institutional
controls. Under this
altemnative, the institutional
controls will be required to be
in effect for decades, though
much less time than
Alternatives G1 and G2.

This alternative reduces the
groundwater concentrations of
TCE, cis-1,2-DCE, and VC in
groundwater in suspected
source areas and areas with
the highest concentrations (>1
mg/L), thus reducing the
timeframe to meet the PRGs.
The total CVOC mass
targeted for treatment is 96%
of the total mass present in
groundwater.

Treats both dissolved and
adsorbed phases of
contamination. Relatively
small hotspots of DNAPL or
very high dissolved phase
CVOCs can be successfully
treated

MNA will be utilized for the
remainder of the VOC plume
which will take decades to
achieve PRGs.

The potential for human
exposure to contaminated
groundwater will be minimized
through institutional controls.
Under this alternative, the
institutional controls will be
required to be in effect for
decades, though less time
than Alternatives G1 and G2.

This altemnative reduces the
groundwater concentrations of
TCE, cis-1,2-DCE, and vinyl
chionde in suspected source
areas and areas with the
highest concentrations (>1
mg/L), thus reducing the
timeframe to meet the PRGs.
The total CYOC mass
targeted for treatment is 96
percent of the total mass
present in groundwater.

Aquifer flushing has poor
effectiveness for treating small
areas of DNAPL or areas of
very high dissolved phase
CVOCs. These areas are
likely present but cannot be
readily delineated.

The potential for human
exposure to contaminated
groundwater will be minimized
through institutionat controls.
Under this altermative, the
institutional controls will be
required to be in effect for
years to decades, though less
time than Altematives G1 and
G2.

Alternative G5
In-Situ Thermal Treatment

This altemative actively
reduces the concentrations of
TCE, ¢is-1,2-DCE, and vinyi
chloride in groundwater over
the entire plume, thus
reducing the imeframe to
meet the PRGs. The total
CVOC mass targeted for
treatment is more than 99
percent of the total mass
present in groundwater.

Aquifer flushing has poor
effectiveness for treating small
areas of DNAPL or areas of
very high dissolved phase
CVOCs. These areas are
likely present but cannot be
readily delineated.

The potential for human
exposure to contaminated
groundwater will be minimized
through institutional controls.
Under this alternative, the
institutional controls will be
required to be in effect for
years though less time than
the other altematives.

This alternative actively
reduces the concentrations of
TCE, cis-1,2-DCE, and vinyl
chioride in groundwater in
areas of the plume where total
CVOC concentrations exceed
1 mg/L. The total CVOC mass
targeted for treatment is 96
percent of the total mass
present in groundwater.

Treats both dissolved and
adsorbed phases of
contamination. Relatively
small hotspots of DNAPL or
very high dissolved phase
CVOCs can be successfully
treated.

The potential for human
exposure to contaminated
groundwater will be minimized
through institutional controls.
Under this altemative the
institutional controls will be
required to be in effect for
years, though less time than
altematives G1 or G2.

2. Compliance with ARARs .
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Would meet ARARs when
TCE, cis-1,2-DCE. vinyi
chloride and arsenic
contamination in groundwater
do not result in concentrations
that exceed groundwater
PRGs. Under this altemative,
this wouid take decades and
may persist indefinitely if
DNAPL is not treated.

Would meet ARARs when
TCE, cis-1,2-DCE. and vinyl
chloride contamination in
groundwater do not result in
concentrations that exceed
groundwater PRGs. Under this
alternative, this would take
decades and may persist
indefinitely if DNAPL is not
treated.

Would meet ARARs when
TCE, cis-1,2-DCE, and vinyl
chloride contamination in
groundwater do not result in
concentrations that exceed
groundwater PRGs.

The substantive requirements
for an injection permit would
be met prior to implementation
of this altemative.

Would meet ARARs when
TCE., cis-1,2-DCE, and vinyl
chloride contamination in
groundwater do not result in
concentrations that exceed
groundwater PRGs. VOCs
would remain above PRGs for
decades.

The substantive requirements
for an injection permit would
be met prior to implementation
of this alternative.

Would meet ARARs when
TCE, cis-1,2-DCE , and vinyl
chloride contamination in
groundwater does not result in
concentrations that exceed
groundwater PRGs. Pumping
is expected to continue for 10
years under this alternative
followed by MNA for much
longer.

The substantive requirements
for an NPDES permit for
discharge of treated
groundwater would be met
prior to implementation of this
altemative.

Would meet ARARs when
TCE, cis-1,2-DCE , and vinyt
chloride contamination in
groundwater does not result in
concentrations that exceed
groundwater PRGs. Pumping
is expected to continue for
20years under this alternative.

The substantive requirements
for an NPDES permit for
discharge of treated
groundwater would be met
prior to implementation of this
altemative.

Would meet ARARs when
TCE, cis-1,2-DCE, and vinyl
chloride contamination in
groundwater does not result in
concentrations than exceed
PRGs. Thermal treatment is
expected to continue for
approximately 1 year followed
by years of MNA.
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TABLE 54
Detailed Evaluation of Groundwater Media Alternatives
OMC Plant 2 Site, Feasibility Study Report

Alternative G3a
Alternative G1 . Alternative G2 In-Situ Chemical Reduction
Alternative Description: Criterion No Further Action MNA and Institutional Controls (ISCR)

Alternative G3b

Enhanced In Situ Bioremediation

(E1SB)

Alternative G4a

Groundwater Collection and

Treatment with MNA

Alternative G4b

Groundwater Collection and

Treatment to MCLs

Alternative G5

In-Situ Thermal Treatment

3. Long-Term Effectiveness and
Permanence

No significant change in risk .
because no action taken.
Reduction in risk relating to

TCE, cis-1,2- DCE, and vinyl

No significant change in risk .
because no action taken.
Reduction in risk relating to

TCE, cis-1,2-DCE, and vinyt

(a) Magnitude of residual risks = Risks related to ingestion of .
groundwater will remain for
" decades following in situ

treatment. Risks related to

Risks related to ingestion of
groundwater will remain for
decades following in situ
treatment. Risks related to
volatilization of VOCs to
indoor air are less likely to
remain.

Effectiveness is enhanced
because the biological
substrate is soluble and can
be transported by groundwater
to downgradient areas
requiring treatment.

Risks related to ingestion of
groundwater will remain for
decades once the
groundwater collection system
remediates the highest
concentrations of CVOCs in
groundwater. MNA
remediation of the remaining
plume is anticipated to take
numerous additional years.
Risks related to volatilization
of VOCs to indoor air are less
likely to remain following
active groundwater collection
and treatment.

Risks related to ingestion of
groundwater will remain for
years once the groundwater
collection system remediates
CVOCs in groundwater to
MCLs. MNA remediation of
the remaining plume is
anticipated to take numerous
additional years. Risks related
to volatilization of VOCs to
indoor air are less likely to
remain following active
groundwater collection and
treatment.

Risks related to ingestion of
groundwater will remain for
decades once the
groundwater in situ treatment
system remediates the highest
concentrations of CVOCs in
groundwater. MNA
remediation of the remaining
plume is anticipated to take
numerous additional years.
Risks related to volatilization
of VOCs to indoor air are less
likely to remain following in
situ treatment.

Requires reliance on
institutional controls to prevent
use of groundwater. These
controls will be necessary for
years under this alternative.

Requires reliance on
institutional controls to prevent
use of groundwater during
remediation. These controls
will be necessary for years
under this alterative.

Requires reliance on
institutional controls to prevent
use of groundwater during
remediation.

Requires reliance on
institutional controls to prevent
use of groundwater during
remediation.

chloride contamination in chloride contamination in volatilization of VOCs to
groundwater exceeding groundwater exceeding indoor air are less likely to
groundwater PRGSs would groundwater PRGs would remain.
occur slowly over decades. occur slowly over decades. . Effectiveness is diminished .
because reducing agentis
less able 1o be transported
downgradient by groundwater
to areas requiring freatment.
{b) Adequacy and reliability of ¢  Not applicable. = Requires refiance on = Requires reliance on .
controls institutional controls to prevent institutional controls to prevent
use of groundwater. Also use of groundwater. These
requires installation and controls may be necessary for
maintenance of vapor control years under this altemnative.
systems for all buildings
placed over the plume. The
reliability of these systems is
expected to be good if
properly maintained. These
controls will be necessary for
decades under this altemative.
4. Reduction of Toxicity, Mobility,
or Volume through Treatment
(a) Treatment process used *  Not applicable. *  Natural attenuation onty. «  TCE, cis-1,2-DCE, and vinyl =
chloride concentrations are
reduced as contaminated
groundwater flows through the
treatment barriers. Reduction
in concentrations take place
through chemically
accelerated reductive
dechlorination.
(b) Degree and quantity of TMV =  Not applicable. »  Reduction of CVOC =  Groundwater with total CVOC =
reduction through Treatment concentrations to PRGs using concentrations greater than 1
natural attenuation alone mg/L would be targeted. An
would take decades. estimated CVOC (TCE, cis-

1,2-DCE, and vinyl chloride)
mass of 5,300 Ibs would be
partially to completely
dechlorinated as groundwater
comes into contact with the
treatment barriers.

TCE, cis-1,2-DCE, and vinyl
chloride concentrations are
reduced as the native biomass
is enhanced. Reductions in
CVOC concentrations take
place through biologically
accelerated reductive
dechlorination.

Groundwater with total CVOC
concentrations greater than 1
mg/L would be targeted. An
estimated CVOC (TCE, cis-
1,2-DCE, and vinyl chloride)
mass of 5,300 Ibs would be
partially to completely
dechlorinated as groundwater
came into contact with the
treatment zones.

This altemative will extract
groundwater in areas of the
plume exceeding 1 mg/L total
CVOCs and pump the water to
the onsite treatment system.

The onsite treatment system
will remove CVOCs using
GAC.

Groundwater with total CVOC
concentrations greater than 1
mg/L would be targeted for
extraction and treatment. An
estimated CVOC (TCE, cis-
1.2-DCE, and vinyl chloride)
mass of 5,300 Ibs would be
collected and treated.

Will extract groundwater in
areas of the plume exceeding
compound specific MCL.

VOCs would be treated using
GAC.

Would remove VOCs in the
groundwater. An estimated
CVOC (TCE, cis-1,2-DCE,
and vinyl chloride) mass of
5,500 Ibs would be collected
and treated.

Will treat contaminated
groundwater by heating the
subsurface generating steam
to volatilize the CVOCs.
Offgas is extracted using SVE
and, if necessary, treated prior
to discharge.

Would remove a majority of
the CVOCs from the
groundwater. An estimated
CVOC (TCE, cis-1,2-DCE,
and vinyl chioride) mass of
5,300 ibs would be destroyed.

MNA would treat the
remaining CVOCs over a
period of years.

MKE\063610033
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TABLE 54
Detailed Evaluation of Groundwater Media Alternatives
OMC Plant 2 Site, Feasibility Study Report

Alternative G3a Alternative G3b Alternative G4a Alternative G4b
Alternative G1 Alternative G2 In-Situ Chemical Reduction Enhanced In Situ Bioremediation Groundwater Collection and Groundwater Collection and Alternative G5
Alternative Description: Criterion No Further Action MNA and Institutional Controls (ISCR) (EIsSB) Treatment with MNA Treatment to MCLs In-Situ Thermal Treatment

(c) trreversibility of TMV *  Not applicable. *  Natural degradation of VOCs =  Chemical reduction and = Enhanced biodegradationof =  Activated carbon removes the »  Activated carbon removes the = Volatilization of the VOCs
reduction is irreversible. accelerated biodegradation of VOCs is irreversible. VOCs from the extracted VOCs from the extracted from the groundwater and
the VOCs is irreversible. groundwater by adsorption, groundwater by adsorption, biological treatment of the
which is reversible. However which is reversible. However VOCs in the groundwater is
activated carbon will be re- activated carbon will be re- ireversible. The SVE offgases
generated through incineration generated through incineration would be treated either
which destroys the CVOCs which destroys the CVOCs through catalytic oxidation,
and is imeversible. and is irreversible. which is irreversible, or
. . through GAC which is
=  Natural biodegradation of the h . -
remaining VOCs in the plume ireversibie when the GAC is
is irreversible. regenerated.
(d) Type and quantity of = None, because no treatment None. None. None. »  About 10,000 lbs/year of About 10,000 ibs/year of Small quantities of

treatment residuals

(e) Statutory preference for
treatment as a principal
element

included.

Preference not met for
groundwater because no
treatment included.

Preference not met for
groundwater because no
treatment beyond natural
attenuation included.

Preference met for
groundwater because
treatment occurs in-situ.

Preference met for
groundwater because
treatment occurs in-situ.

granular activated carbon is
generated as a result of
treatment.

Preference met for
groundwater because
treatment occurs at the onsite
treatment plant.

granular activated carbon is
generated as a resuit of
treatment.

Preference met for
groundwater because VOCs
are freated.

condensate will be generated
during thermal treatment.
Activated carbon may be
generated if GAC is used for
treatment of SVE offgases.

Preference met for
groundwater because VOCs
are freated.

5. Short-Term Effectiveness

(a) Protection of workers during

remedial action

(b) Protection of community

during remedial action

No remedial construction, so
no risks to workers.

No remedial construction, so
no short-term risks to
community.

No remedial construction, so
no risks to workers.

No remedial construction, so
no short-term risks to
community.

Risks to workers during
construction or operation of
the injection system are
present as a result of the
potential generation and
accumulation of hydrogen gas.
Accumulation of hydrogen will
be monitored to prevent
explosive conditions in and
near injection wells. The
health and safety plan would
also specify additionat
measures such as use of non-
sparking tools near the wells.

Injected compounds pose little
to no contact risk to
implementation staff.

Minimal risks to the
community during construction
and injection. A majority of the
work would be conducted
inside the building. Operation
and maintenance activities
consist of periodic
groundwater sampling posing
little to no risk to the
community.

No risk to workers during
injection since EISB
amendments are non-
hazardous.

No risks to workers during
MNA monitoring.

Minimal risks to the
community during construction
and injection. A majority of the
work would be conducted
inside the building. Operation
and maintenance activities
consist of periodic
groundwater sampling posing
little to no risk to the
community.

Minimal risks to workers
during construction or
operation of the pumping
system. Proper health and
safety procedures must be
followed during construction
and operation.

Minimal risks to community
during construction and
operation of the system. For
noise, equipment will be
housed within a building and
will be designed to reduce
noise levels.

Minimal risks to workers
during construction or
operation of the pumping
system. Proper health and
safety procedures must be
foliowed during construction
and operation.

Minimaf risks to community
during construction and
operation of the system. For
noise, equipment will be
housed within a building and
will be designed to reduce
noise levels.

Moderate risks to workers
during construction or
operation of the thermal
treatment system due to
electrical hookups at each
well. Proper health and safety
procedures must be followed
during construction and
operation. Building security
would be a priority to prevent
tampering.

Minimal risks to the
community during construction
and operation. The system will
be installed primarily inside
the building and produces little
to no noise.

MKE\063610033
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TABLE 5-4

Detailed Evaluation of Groundwater Media Alternatives
OMC Plant 2 Site, Feasibility Study Report

Alternative Description: Criterion

Alternative G1
No Further Action

Alternative G2

MNA and Institutional Controls

Alternative G3a
In-Situ Chemical Reduction
(ISCR)

Alternative G3b
Enhanced In Situ Bioremediation
(EISB)

Alternative G4a
Groundwater Collection and
Treatment with MNA

Alternative G4b
Groundwater Collection and
Treatment to MCLs

Alternative G5
In-Situ Thermal Treatment

(c) Environmental impacts of
remedial action

(d) Time until RAOs are
achieved

=  No remedial construction, so
no environmental impacts.

=  Long-term attainment of
groundwater RAOs will take
decades to meet under this
altemative.

= Other remaining RAOSs are not
met.

. No remedial construction, so

no environmental impacts.

. Long-term attainment of
groundwater RAOs will take
decades to meet under this
altemative.

*  Injection of ZV1 resuits in
reducing conditions in the
groundwater. This in tum
results in elevated levels of
iron and manganese and may
cause arsenic levels to
increase in groundwater. The
expected iron plumes will need
to be closely monitored so that
they do not increase to the
point that they could discharge
to the harbor. If iron plumes do
discharge to harbor, the iron
would oxidize at the harbor
steel sheet piling walls,
producing an orange-brown
iron precipitate.

=  Long-term attainment of
groundwater RAOs will require
years to decades.

*  Injection of substrates into
groundwater results in
reducing conditions in the
groundwater. This in tum
results in elevated levels of
iron and manganese and may
cause arsenic levels to
increase in groundwater. The
expected iron plumes will need
to be closely monitored so that
they do not increase to the
point that they could discharge
to the harbor. If iron plumes do
discharge to harbor, the iron
would oxidize at the harbor
steel sheet piling walls,
producing an orange-brown
iron precipitate.

=  Long-term attainment of
groundwater RAOs will require
years to decades.

- No environmental impacts
during construction or
operations of the system.
Onsite discharge via
reinjection or to the harbor
would meet all discharge limits
to prevent risks to human
health and aquatic life.

»  The RAO for treating
groundwater to MCLs will be
achieved in years to decades.

No environmental impacts -
during construction or

operations of the system.

Onsite discharge via

reinjection or to the harbor

would meet all discharge limits

to prevent risks to human

health and aquatic life.

The RAO for treating .
groundwater to below the

PRGs will not be achieved for
many years.

No environmental impacts
during construction or
operation of the system.

The RAO for treating
groundwater to PRGs will
require years to decades.

6. Implementability
(a) Technical feasibility

(b) Administrative feasibility

(c) Auvailability of services and
materials

*  No impediments.

- No impediments.

. None needed.

. No impediments

=  No impediments.

. None needed.

*  Radius of influence for
injection of insoluble
amendments may be limited
due to aquifer pore size.

*  No impediments are expected.

*  Necessary engineering
services and materials readily
available for installation and
operation of injection system.

=  Pilot testing to establish
effectiveness and dosage of
amendment will be necessary.

= No impediments are expected.

*  Necessary engineering
services and materials readily
available for installation and
operation of injection system.

. No impediments.

=  The substantive requirements
for an NPDES discharge to
the harbor or via reinjection
will be met. The building must
remain in-place to house the
treatment system and
extraction wells placed
through the floor.

=  Necessary engineering
services and materials readily
available for installation and
operation of system.

No impediments. .

The substantive requirements =
for discharge to the POTW will

be met. The building must

remain in-place to house the
treatment system and

extraction wells placed

through the floor.

Necessary engineering .
services and materials readily
available for installation and
operation of system.

No impediments.

The building must remain in
place to house the treatment
system, minimize infiltration of
stormwater, and assist with
SVE of offgas.

Necessary engineering
services and materials are
readily available for installation
and operation of system.

7. Total Cost

Total Capital Cost $0

Annual O&M Cost $0

Total Periodic Cost $150,000
Total Present Worth Cost $73,000

Total Capital Cost $15,000
Annual O&M Cost $96,000
Total Periodic Cost $150,000

Total Present Worth Cost
$2.901,000

Total Capital Cost $7,026,200
Annual O&M Cost $95,000
Total Periodic Cost $150,000

Total Present worth Cost
$10,613,000

Total Capital Cost $4,998,600
Annual O&M Cost $95,000
Total Periodic Cost $150,000

Total Present Worth Cost
$8,586,000

Total Capital Cost $2,500,000
Annual O&M Cost $424,000
Total Periodic Cost $150,000

Total Present Worth Cost
$7.819,000

Total Capital Cost $3,582,900
Annual O&M Cost $509,00
Total Periodic Cost $150,000

Total Present Worth Cost
$10.990,000

Total Capital Cost $13,600,000
Annual O&M Cost $9,034,000
Total Periodic Cost $30,000

Total Present Worth Cost
$33,259,000
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Appendix B
Detailed Cost Estimates
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anernative: ~ Alternative B1 COST ESTIMATE SUMMARY
Name: No Further Action
Site: OMC Plant 2 Superfund Site, Waukegan, IL Description: No additional actions undertaken other than the required
Location: Building Materials Media- Remediation to Residential PRGs S year reviews.
Phase: Feasibility Study
Base Year: 2005
Date: 12/27/2006 13 24
CAPITAL COSTS
UNIT
DESCRIPTION QTyY UNIT COST TOTAL NOTES
Altemative
No construction $0
TOTAL CAPITAL COST
OPERATIONS AND MAINTENANCE COST
UNIT
DESCRIPTION QTY UNIT COST TOTAL NOTES
None 0 LS $5,000 $0
TOTAL ANNUAL O&M COST
PERIODIC COSTS
UNIT
DESCRIPTION YEAR aty UNIT CcosT TOTAL NOTES
5 year Review 5 1 LS $0 S0
5 year Review 10 1 LS $0 SO
5 year Review 15 1 LS $0 S0
5 year Review 20 1 LS S0 S0
5 year Review 25 1 LS S0 $0
5 year Review 30 1 LS SO $0
5 year Review a5 1 LS $0 $0
5 year Aeview 40 1 LS $0 $0
5 year Review 45 1 LS $0 $0
5 year Review 50 1 LS $0 $0
Total S0
PRESENT VALUE ANALYSIS Discount Rate = 7.0%
TOTAL COST  DISCOUNT PRESENT
COST TYPE YEAR TOTAL COST PER YEAR FACTOR (7%) VALUE NOTES
CAPITAL COST 0 $0 $0 1.000 $0
ANNUAL O&M COST 11050 $0 $0 13.80 $0
PERIODIC COST 5 $0 $0 on $0
PERIQDIC COST 10 $0 $0 0.51 $0
PERIQDIC COST 15 $0 $0 0.36 $0
PERIODIC COST 20 $0 $0 0.26 S0
PERIODIC COST 25 $0 $0 0.18 $0
PERIODIC COST 30 $0 $0 0.13 $0
PERIODIC COST 35 $0 $0 0.09 $0
PERIODIC COST 40 $0 $0 007 30
PERIODIC COST 45 $0 $0 0.05 S0
PERIODIC COST 50 $0 $0 0.03 S0
$0 $0
TOTAL PRESENT VALUE OF ALTERNATIVE
SOURCE INFORMATION
1. United States Environmental Protection Agency. July 2000. A Guide to Preparing and Documenting Cosi Estimates
During the Feasibility Study. EPA 540-R-00-002. (USEPA, 2000).
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TOTAL PRESENT VALUE OF ALTERNATIVE

atemative:  Alternative B2 COST ESTIMATE SUMMARY
Name: Demolition and Offsite Disposal
Site: OMC Plani 2 Supariund Site. Waukegan, IL Desoription: Sotl samples for waste characterization
Locatlon: Buiiding Medha- R o R PRGs Soil axcavalion of PCB&/SVOCs Irom 0-5 test (unsaturated rone) around penmaier of buildng 20 fest wide
Phase: Feasibiiny Study 10% of excavated soil 13 above 50 ppm PCBs
Base Year: 2006 Transportaton/Drisposal of sod via dump to Sublille O (<50 ppm PCEa} or Subtitie C {>50 ppm PCBa)
Date: 1272712006 13 24 Bacidut of excavalion 1o existing grade
o] i . Recyeing. Transps , and Disposal of Comaminated Buliding Areas
Recovery value of steel and other assels assumes decontammaled
70% of matenal decontaminated by pressure washing, 30% requires sand blasting
CAPITAL COSTS
UNIT
DESCRIPTION Qry UNIT cosT TOTAL NOTES
Soll Waste Characterization
Mob/demob. Dnll Equipmaent or Trencher, Crew 1 EA $3,266 01 $3,266 Means 33-23-1180
TCLP VOC, SVOC, and Matal Analysis 12 EA $1,065 3§ 512,784 33-02-1705 Testing specdically lor waste profiking
Excavetion of Bulldmg Perimeter Soil
Silt Fencing 7.000 FT $3%0 $27.290 18 05 0206. Erosion conirol around sils permater
Demolish Bilummous Pavement with Ar Equipment 111 cY $62 10 $68 995 17-02-0203. Break up pavemen| {or sxcavation
966, 4 0 CY Wheel Loader 123 HR $151 47 $18.700 17030224 Musc sod handling
Excavation, 1 Cy Hydrautic Excavator, Med Mat1, 40 CY/HR 1 CY $6 43 $71.499 17-03-0276
Butk Sold Waste Loading Into Truck 1man [ $12 $34,741 33-19-0150. Load woil mto dump truck
Air Monttonng Station 3 MO $1.361 54 §3,774 33-01-0301. Penmeter air monitoring station weel side
Confirmation Sampiing Alter Soll Remaoval
PID, per day 15 DAY 517953 $2,771 33-01-0303, Soxt scrasnng
Pesicides/PCBa Soil Analysis ird EA $269 30 5§75.852 33-02-1717, Conli plus disposal 9
Volalile Organx: Analysis, Soils 240 EA $327 99 $78.719 33-02-1720, Contirmation Sampling
Potynuclear Aromafic Hydrocarbons, Soil Anatyss 240 EA $188 51 $45,241 33-02-1722. Contirnation Sampling
Transporistion and Disposal
Transport <50 ppm PCBs, Dump Truck, 20 T 15,000 TON $760 $114,083 Omyx. <50 ppm malenal transportation lo andhin
32 Ft Dump Truck Cisposable Liner, 6 Ml 928 EA $5317 $49,234 33-19-0807. Liners lor every load
Landtill <50 ppm PCBs Disposal/Subttie O 15,000 TON $20 74 $311,163 Onyx, <50 ppm matenal disposal al landlill
Transponiation and Landill >50 ppm PCBs Disposal/Subtitle C 1.667 TON $194 06 $323.431 EQ >50 ppm irans & disposal
Backtill
Bacidill Excavation with Ctisite Borrow, 6° Lifts, Spreadng, Compaction 2 cyY $l4 42 $176,248 17-03-0423 Bong in offste material and backii! sxcavation
Fme Grading 13.333 5y $165 $22.013 17 03 0103, Grade maierial aller placement
Hydrosesd of Excavation Area 3 ACRE K.225 58,884 CHXMHILL est
Building Deconteminaiion
Asbesios Survey 1 LS $32.850 00 $32,850 ENTACT. Contaminated area onfy
Ashesios Removal - Pips Insulalion air cell type, over 16° diameter 5.000 LF 8562 §28,123 25-01-0418. CH2M HILL Est
Asbestos Removal - Coltect and bag bulk matenal. farge product loader 3.927 EA §556 §21,828 25-01-0502. 3 CF per bag
Asbestos - Double Bag and Deconlaminate 3,927 EA $35 38 $138.925 25-01-0503
Asbasios - Disposal chargea. not including haul, average 145 (24 §187 43 $27,281 25-01-05067
Pressure Wash Decontammation intemal Surtaces 1 Ls $459.900 00 $459,900 ENTACT, Contammnated area anly, 70% can be pressure washed (estimated)
Sand Blast Decontamination Intamal Surfaces 1 Ls $394.200 00 $394.200 ENTACT. Only for malerial pressure wash decon will not work/panted matenal - Estimaled al 30%
Clean Trenches, Sumps. and Pis 1 s $38.325 00 $38.325 Quote trom ENTACT
Clean Equpment and Machmnery i Bullding 1 Ls $43 800 00 $43,800 Quote from ENTACT
Decontaminaled Siomn Sewss South Side of Building 4,320 SF $325 $14,041 33-17-0813. 33-17-0815, 33-12-0817
Labor to Decontammate Storm Sewer Sauh Sde of Buikding 4 HR $86 40 $3.732 33-17-0823, 100 SFHour
Buliding Demollition
Assat Recovery Value 1 LS -$775,000 00 {$775.000) Quote trom ENTACT; Assumes 62% of Asaslsin entre building s localion in Contaminated Areas and all can be recoversd
Sieel Scrap Vaiue 4,000 TON -$120 00 ($480.000) Quote from ENTACT, Assumes 50% of steel in enfire building 18 iocated m Conlamnaled Areas and ajf can be scrapped
Estimated Reduction in Steel Scrap Value by 2007 60 Percant $288,000 Quote irom ENTACT - Stesl satimated 1o be reduced i scrap value by 60% by 2007
Demolition of Contaminaled Areas 1 LS §1.198.232 22 $1.198,232 Quote trom ENTACT. Does not include TAD
Draposal of Consiruction and Demo Debnis 17,196 TON $49 55 $852.040 Quote from ENTACT. Bnck, Ottos Malerials, Unsold llema, Roolng. Assumed <50 ppm PCBs
Transportation and Disposal Demo Debns <50 ppm PCBs/Subtille O 2.000 TON $3723 $74.460 Quole from ENTACT, All Material Other Than C&D Extiuding Stesl. Concrate, Asbesios (essentally ander block)
Transportation and Disposal Demo Debns >50 ppm PCBa/Subtille C ] TON $200 39 $0 Quole irom ENTACT, Assums all CAD and cinder block i <50 ppm PCBs
Removal of Storm Sewar South Side of Building 1,378 LF $17 98 524,726 17-02-0301
Excavation for Remaval 637 [e24 $643 $4,096 17-03-0276
Raemovai of Calch Basing 9 EA $4503 $405 17-02-0305
Slab Demoiltion
Demotiion of Slab 1 Ls $499.696 59 $499.696 Quota from ENTACT - Does not include T30
Concrete wth acceptabls levels [of reuss 2.483 LOAD 5164 25 $407 833 Quolea trom ENTACT - TAD 10 tona per load
Concrete Crusher lor Onsre Reuss 1 LS $235.425 00 $235.425 Quote from ENTACT. Only for crushing and using onsite
Tranaportalion and Orsposal Concrele <50 ppm PCBa/Subtitis D 22,347 TON 72 $831.979 Quote trom ENTACT
Tranaportalon and Drsposal Concrele >50 ppm PCBs/Sublille C 9,500 TON $200 39 $1,903658 Quote from ENTACT
Unconiaminated Bullding Ares Demolition - NOT INCLUDED IN TOTAL COST
Oemolion of Stab 1 83 $290,318 26 $290,316 Quote trom ENTACT, Ooes nat nclude T&D
Concrets with acceptable levels for reuse 2,216 LOAD $164 25 $363,978 Quote from ENTACT - TAD 10 tons per load
SUBTOTAL §7.717.202
MobilizatiorvDamobiizalion 5% $385.860 Per CCt
Subcontractor General Conditions 5% §1,157.580 Per CCI
SUBTOTAL $9.260.642
SUBTOTAL $9.260,000
Contingency 25% $2,315,000  10% Scope + 15% B
SUBTOTAL $11,575,000
Project Managemaent 5% §578.750  USEPA 2000, p. 3-13, $2M-310M
Remedial Deaign “% $463,000 USEPA 2000, p. 5-13, $2M-$10M CH2M HILL st hased on imied scops of des:gn
Construclion Management 10% $1.157.500  USEPA 2000, p. 5-13, $2M-$10M; CH2M HILL est based on scope of construciion
SUBTOTAL $2.199.250
TOTAL CAPITAL COST
OPERATIONS AND MAINTENANCE COST
UNT
DESCRIPTION QTY UNIT cosTt TOTAL NOTES
None ) Hr $60 ©
SUBTOTAL 30
Contngency 30% $0  10% Scope + 20% Bid
SUBTOTAL 0o
Project Management 5% $0
Tachnical Support 10% $0
TOTAL ANNUAL O&M COST ]
PERIODIC COSTS
UNIT
DEBCRIPTION YEAR oty UNIT cosT TOTAL NOTES
5 year Review 5 1 Ls 0 0
5 year Raview 10 1 Ls L] $0
5 yenr Review 15 1 Ls %0 $0
5 yaar Roview 20 1 ] ® EY
5 year Review 25 1 Ls $0 0
S yoar Aoview 20 1 s 50 ]
5 year Aloview 35 1 LS $0 50
5 yeor Review 40 ' LS $0 $0
5 year Review © 1 LS $0 $0
5 year Reviow I 1 LS 0 0
5 yoor Review S0 1 LS $0 0
Total - ®
TOTAL ANNUAL PERIODIC COST C—
PRESENT VALUE ANALYSIS Drecount Rale = 3o
TOTAL cOST DISCOUNT
COST TYPE YEAR TOTAL COST PER YEAR FACTOR (7%) PRESENT VALUE NOTES
CAPITAL COST a $13.770.000 $13.770.000 1000 $13.770,000
ANNUAL O&M COST 11050 30 0 25730 $0
PERIODIC COST 5 $0 0 086 %
PERIODIC COST 10 $0 ® 074 $0
PERIODIC COST 15 $0 0 084 o
PERIODIC COST 20 $0 ®© 055 0
PERIODIC COST 25 $0 0 048 $0
PERIODIC COST 30 1) $0 041 0
PERIODIC COST 35 $0 0 03 S0
PERIODIC COST O S0 $0 031 $0
PERIODIC COST 45 %0 0 oz 0
PERIODIC COST 50 0 0 [1¥=] L]
$13,800,000 $13,770.000

%

SOURCE INFORMATION

1. United Stales Environmantal Prolaction Agency July 2000 A Guide 1o Preparmg and Documenting Cost Estimates
During the Feasibiiy Study EPA 540-R-00-002 (USEPA, 2000}
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arematve:  Alternative B3 COST ESTIMATE SUMMARY

Name D liti Ottsite Disposal, and Onsite Consolidation

She- OMC Plant 2 Superund Ste. Waukegan, IL Description; Sol sampies for waste chanctenzalon

Locstion: Buidng Malenals Media- Remadaion 0 Resdentm PRGs Sol excavation of PCBWSVOCS fraom 0-5 lest (unsalurated zone) around penrmaler of bulding 20 teel wide
Feasbity Siudy 10% of excavaled sod w above SO ppm PCBs

Bass Year: 2006 TransportationDwposal of #od va dump lo Subttle C (<S50 ppm PCBs) or Subtite C (>50 ppm PCBs)

Date: 1272712000 13 24 Baculd of axcevetion o sxsing grade

Dscontamination, Demoltion, Recycing, Transponaton, snd Deposal of Contaminated Buldng Areas
Handing, compaction or benm matenal ndudng 1 foot thick cover (general (i)

Long term O&Minspections for Berm

Recovery valus of steal and cther asssts assumes decontamnated

70% of malenal decontamnated by pressure washing 30% requires sand biasting

CAPITAL COSTS
UNIT
DESCRIPTION Qry UNIT cosT TOTAL NOTES
Sott Waste Characierizstion
Mob/demob. Drll Equpment or Trencher, Crew 1 EA $3.288 01 $3.268 Means 33-23-1180
TCLP VOC. SYOC and Melal Analyss 12 EA $1.08535 £12.764 3302-1705. Tesing specticaly lor waste profing
Excavation of Bullding Perimetsr Boll
ShFancng 7.000 EA $3 90 $27.200 18 05 0208. Erosion control around sile penmeter
Demolish Brumnous Pavement with Ar Equpment i cy $82 10 $68,995 17020203, Break up pavernant for encavalion
96884 0 CY, Whaeel Loader 123 HA $151 47 $18700 17-03-0224, Minc sod handing
Excavalon, 1 Cy Hydraulc Excavalor Med Marl 40 CYHRA 11 cy $543 $71.499 17-03-0278
Buk Sokd Waste Loadng into Truck 1111 (%4 $313 $34.741 33-19-0150. Load sof into dump truck
Ar Monilomng Stalon 3 MO $1,381 54 $3 774 33-01-0301, Perrneter ax monkonng station west side
< Afer Soll
PID, per day 15 DAY $17953 $2,771 33010303, Sol screenng
PastcissPCEBs Sol Analyss 282 EA $289 30 $75.852 33-02-1717 Conlimation sampling plus dispossl screenng
Volalée Organic Analys:s, Sols 240 EA $327 99 $78.719 33-02:1720, Confirmation Samping
Potynuchear Aromaic: Hydrocarbons. Sod Analyss 240 EA $188 51 $45,241 33.02-1722. Confirmation Samping
Transporistion and Disposal
Transport Bulk Solid Waste <50 ppm PCBa (Onate) 750 M $258 $1.934 33-18-0205. Onsite trucking of <50 ppm matenal o berm ares
Disposal n Berm Covesad Balow LUinder Back!
32 F1 Dump Truck Dsposabis Liner, 6 Mi 23 EA $5317 $4.823 33-19-0007, Lners for svery load >5C ppm
Transporialion and Landtd >50 ppm PCBs Dsposal’Subitie C 1.687 TON $194.08 $323.431 EQ. >50 ppm irans & disposal
Backtlil
Backt¥l Excavation wih Offste Barrow, 87 Lifts. Spreadng, Compacton 12.222 cyY $1442 $176.248 17-03-0423. Bring in oflise malenal and back!#l sxcavation
Frne Gradng 13,333 sy s185 $22013 17030103 Grade maleral afier placement
Hydrosesd of Excavation Area 3 ACRE $3.225 56,884 CH2M HILL eat
Backidl Barm with Excavaled Materal 111 cy $861 §73,484 17030415
Rough Gradng (Beim) 18,667 sY $598 $99.592 17-03-0101 Handke excavaied malensl to rough grade
Back!d wih Onse Borrow. 67 Lihs Spreadng, Compaction 5558 cY $1238 $68.803 17-03-0422, 1 loot thick cover material only
Hydroseed of Berm Area 12 ACRE §3.225 $37,843 CH2ZM HILL osi
Buliding Decontaminstion
Asbestios Survey 1 LS $32.850 00 $32.850 ENTACT. Comammated arsa only
Asbesios Removal - Ppe Insualion, ar cell type ovar 18° dmmeled 5.000 LF $582 $28,123 25010418, CH2M HILL Est
Asbestos Removal - Collect and bag bulk matenal. large product loader 3,927 EA $5 568 $21.828 25-01-0502. 3 CF perbag
Asbestos - Double Bag and Decontamnate asz? EA $3538 $138.925 25-01-0503
Asbestos - Deposal chargea, nol ncludng haul. average 145 cY $187 43 $27.261 250105087
Pressure W ash Decontamination Inlemal Surtaces 1 Ls $458,600 00 $459,900 ENTACT, Contaminaied area only, 70% can be pressurs washed (estimalad)
Sand Biast Decontamnation intemal Surlaces 1 LS $394,200 00 $394.200 ENTACT. Only tor malerml preesurs wash decon wil not work/panied maleral - Egtirnated al 30%
Clean Trenchas, Sumps. and Pily 1 LS $38,325 00 $38.325 Quols from ENTACT
Clsan Equipment and Machneary n Bulang 1 LS $43.800 00 $43,800 Quole from ENTACT
Decontaminaled Slorm Sewer South Sde of Buiding 4,320 SF $325 $14,041 33-17-0813: 33-17-06815 33-17-0817
Labor 10 Decontamnate Slorm Sewer South Sde of Buidng 43 HR $86 40 $3.732 33-17-0823. 100 SF/Houwr
Building DemoiRion
Asset Racovery Value 1 Ls -$775.000 00 (5775.000) Quote rom ENTACT, Assumes 82% of Assstsin entre bulding is iocaton n Contaminaisd Areas and all can be recoversd
Sleel Scrap Value 4 000 TON -$120 00 (5460.000) Quota (rom ENTACT. Assumes 50% ol stasl in entire bulding is locased n Contaminaled Areas and all can be scrapped
Estimated Reducton n Stesl Scrap Yalue by 2007 a0 Parcen| $208.000 Quote from ENTACT - Stesl estimated 1o be reduced i scrap vaiue by 80% by 2007
Demoiton of Contammnaled Areas 1 LS 51,100,232 22 $1.198.232 Quote from ENTACT. Does not include TAD
Disposal of Conatruction and Demo Debre 17,196 TON $49 55 $852.040 Quote from ENTACT Brck, Office Malerals. Unsold tems, Rooing. Assumed <50 pom PCBs
Transportaion and Dsposal Demo Debrs >50 ppm PCEa/Subiiie C 0 TON $200.39 S0 Quote from ENTACT. Assume all CAD and cinder block 8 <50 ppm PCBs
Transponsion and Dwposal Dermo Debis Consoisialion Onste 2,000 TON 5184 $32,850 Quole from ENTACT. Al Malerial Othe: Than CAD Exchuding Sisel, Concrele, Asbesios {sesenimlly cnder block)
Concrete Crusher ior Onase Reuse of Cnder Block 1 Ls $27,381 37 $27,38¢ Quole from ENTACT. Proportionate cost anly for crushing anxf using onsle
Removal of Storm Sewer Soulh Sude of Buldng 1,375 LF $17 2 $24,726 17-02-0301
Excavation for Removal 837 cY $643 54098 17030278
Removal of Catch Basns 9 EA 34503 $405 17-02-0305
Slab Demolhion
Oemoftion of Siat 1 Ls $480.695 59 $493.698 Quote from ENTACT - Does not nclude TA0
Concrele with acceplable lvela for reuse 2483 LOAD $164 25 $407.833 Quote from ENTACT - T&D 10 tons per load
Concrats Ciusher for Onsde Reuse 1 Ls $235.425 00 $235,425 Quote from ENTACT, Only for crushing and using onsite
Transportation and Dwposal Concrele »>50 ppm PCBy/Subttie C 9,500 TON $200 39 $1.803,658 Quote from ENTACT
Transportalon and Dsposai Concrete Consolaton Onsde 22,347 TON $16 43 $367.049 Quote trom ENTACT
Uncontaminated Butiding Ares Demalition - NOT SNCLUDED IN TOTAL COST
Cwmoution of Slab 1 LS $290.316 28 $290,318 Quote from ENTACT Does not include TAD
Concrate wth accepiable ievels for reuse 2218 LOAD $184 25 $363 978 Quole from ENTACT - TAD 10 tons pet load
SUBTOTAL $7.050.245
k biizaton 5% $352512 Pet CCt
Subconiracior Genarsl Conditions 15% $1.057.537 Per CCI
SUBTOTAL $8.460,294
SUBTOTAL $8.480.000
Contingency 25% $2.115.000  10% Scope » 15% Bio
BUBTOTAL $10.575.600
Project Management 5% $528.750  USEPA 2000, p. 5-13, $2M-$10M
RAemechal Despn o $834.500 USEPA 2000, p. 5-13, $2M-$10M. CH2M HILL a3t based on limited scope of desgn
Construction Management 10% $1.057,.500 USEPA 2000, p 5-13, $2M-$10M; CH2M HILL est based on scopa of construction
SUBTOTAL $2.220.750
TOTAL CAPITAL COST
OPERATIONS AND MAINTENANCE COST
UNIT
DESCRIPTION ary UNT coeT TOTAL NOTES
Cap O&M Year t 1050
Cap Sefmi-annual Inspection 8 Hr 80 $480
Cap Rapas 10 Ls $508 $888  Assumas 1% of Cover 0ost 1o repar annuslly
Cap Inspecion and Repar Aaport 10 LS $5.000 55,000  Biennial Report
SUBTOTAL $6.188
Contingency 0% $1,850  10% Scops + 20% Big
SUBTOTAL $8,018
Project Management 5% $401
Technical Suppon 10% $802
TOTAL ANNUAL O&M COST Yeur 1 to 50
PERIODIC COSTS
UNIT
DESCRIPTION YEAR ary UNIT cO8T TOTAL NOTES
5 yoar Revew 5 1 L8 $0 0
5 yoar Revew 10 1 LS S0 $0
5 ysar Bevew 15 1 Ls 0 $0
5 ysar Revew 20 1 Ls $0 $0
5 yosar Rovew 25 1 LS $0 $0
5 yoor Ravew ko 1 LS $0 $0
5 your Revow 35 1 Ls 0 50
S pour Revew 40 1 s $0 0
5 yoar Review 40 1 Ls 0 0
5 yoar Revew 45 1 LS 0 0
5 ysar Roview 50 1 Ls 30 0
Tolsl - =
TOTAL ANNUAL PERIODIC COST T ]
PRESENT VALUE ANALYSIS Oucount Raie = 3%
TOTAL COAT DISCOUNT FACTOR
COSY TYPE YEAR TOTAL COST PER YEAR %) PRESENT VALUE NOTES
CAPITAL COST o $12,800,000 $12.800,000 1.000 $12,800,000
ANNUAL O3M COST - Cap 11050 $400,000 $9.200 287 528,714
PERIDOW COST s 0 0 o6e 0
PERIODIC COST t0 0 074 $0
PERIODIC COST 15 0 o 084 $o0
PERIODIC COST 20 0 0 o585 $0
PERIODIC COST 25 ] 0 o.48 $0
PERIODIC COST 30 0 0 041 30
PERIODIC COST 35 0 0 0.3 50
PERIODIC COST 40 0 0 oNn 0
PERIODIC COST 45 ] o 020 $0
PERIODIC COST 50 0 o 0
$13.300,000 $13.038,714

TOTAL PRESENT VALUE OF ALTERNATIVE

|

SOURCE INFORMATION

1 Unied Staiss Environmental Proteciion Agency July 2000 A Guide to Preparing and Documaenting Cost Estimates
Ounng the Feasblity Study EPA 540-R-00-002. (USEPA, 2000).
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aematve:  Alternative B4 COST ESTIMATE SUMMARY
Name: Demolition, Offsite Disposal, and Onsite Consolidation with Harbor Sediments
OMC Plart 2 Supertund Ste, Waukegan, IL Dsaeription: Soll swnpias 10r wasla charsctenzation
Buking Materais Modla- Ramediation 10 Rsedental PRGs Sal excevation of PCBa/SVOCs Irom 0-5 fest (unsstursted zons) around penmetsr of buildng 20 lest wids
Feasility Study 10% of sxcavaled 20d is sbove 50 ppm PCBs
2008 TranaportatiorvDisposal of sl via dump Jo Subttie D (<50 pom PCBe) or Subritle C (>80 ppm PCHa)
12/27:2008 13 24 Bucktll dl exevaon 1o edsting grade
Decontarmanation, Demoliion, Recycng, Transportaton, and Diupossl of Contarmenated Bulding Aress
Handing. compaction or ben matental noluding 1 (oot thack cover (ganeral 1)
Long term O&Minspections tor Berm
Matanal can be pieced on 10p of contamman cells without damaging contanmant osle
Racovery vakm of stesl and other sasels assumea deconiamanated
70% of matenal gecontaminaied by prossure washing. 30% requires sand blasting
CAPITAL COSTS
UNIT
DESCRIPTION 184 Ut COsT TOTAL NOTES
Soll Waste Cherscterization
Moby/demob. Drill Equipment or Trancher, Craw 1 EA $3,208 01 $3,268 Means 33-23-1180
TCLP VOC, SVOC. and Metal Analysss 12 EA $1,08535 $12,784 33-02-1705. Testng speciicaly jor wasie profiing
Excavation of Building Perimater Soil
S Fencing 7,000 EA $3 90 $27.280 18 05 0208, Erosson condrol around sie perimeler
Demossh Bauminaus Pavement with Ar Equpment 11 [ 98210 908,965 17-02-0203. Break up pavernent for scavalon
960,40 CY. Wneel Loader 123 HR $15147 $18.700 17-03-0224. Miac soll handiing
Excavation. 1 Cy Hydrauic Excavator Men Mat1 40 CY/HR 13,111 [=4 $843 $71.490 17-03-027¢
Bulk Sokd Waste Loading into Truck " cy 813 $34,741 33-19-0150, Load soll o dump truck
Aur Montonng Station 3 MO $1.361.54 $3,774 33-01-0301. Perunater ar mononng station wesl side
Confirmation Sempling Ater Soll Remaval
PID. per day 15 DAY 179853 $2.771 33-01-0303. Sof scresning
PestciosPCB Soll Analyms 282 EA $268 30 $75.852 33-02-1717. Confirmaton samping plus daposal scresneng
Voistie Organic Analyma, Sole 240 EA 327 08 $78.719  33-02-1720; Confirmation Sampling
Polynuciear Asomabc Hydracarbons, Sol Analyss 240 EA 5100 51 $45.241 33-02-1722, Canfirmaion Sampling
Transportation and Olsposal
Transpor! Bulk Soid Waste <50 ppm PCBa (Onsite) 750 » 258 $1.934 33-19-0205, Onsde inucking of <50 ppm material lo berm arse
Oraposat n Berm Covernd Beiow Under Backiil
32 Ft Dump Truck Dxsposable Liner 8 M 9 EA 5317 $4.923 33-19-0807. Linwrs for every lbed >80 ppm
Transportation and Langill >50 ppm PCBs Duspoaal/Subtrie C 1,687 TON $194 08 $322.431 EQ. >50 ppm trans & disposal
Backf
Back!#l Excavation with Oftsde Borrow. 5° Lits Spreading, Compaction 12222 cv S $170.248 17-03-0423. Bring i oftiete malenal and backM excavabon
Fmne Gracing of Excavation 13,333 sy $165 $22,013 17030103 Grade malensl aflec placement
Hydroseed of Excavation Arse 3 ACRE $3.225 $8.684 CHZM HILL sat
Backtfl Berm with Excavated Malanal 1,181 cy saay $72,484 17-03-0415
Aough Grading (Berm) 10,087 sY $598 $99,592 17-03-0101. Handle encavaiec material o rough grade
Backill with Oriata Borrow, &° Lihs, Spreading, Compaction 5.556 cy $12.38 $68,603 17-03-0422. 1 foal thick cover matenal only
Back!ll Excavation with Oftade Borrow. 8” Lits Spreading, Campaction 10,624 (24 $1442 $153,202 17-03-0423. Prepare sdditonal area or extended berm, Assumes material can be placed on 10p of contanmant cells without damage
Frw Grading of Extancad Area 56,944 sY s1e8 $84,014 17 03 0103. Grade maienal shier placement
Hydioseed of Barm Ares 12 ACRE $,225 $37.943 CHZM HILL eat
Buliding Decontamination
Asbesios Survey 1 LS $32,850 00 $32,050 ENTACT: Contaminated area only
Asbesios Remaval - Pipe Insulation, at call type, over 16° diameter 5,000 WF 882 $26.123 25-01-0418. CH2M HILL Esl
Astestos Femoval - Coliect and bag bulk matenal. largs product ioader 3927 EA 558 $21,828 25-01-0502. 3 CF par bag
Asbastos - Double Bag and Deconlarmunale dear EA $35.38 $138,925 25-01-0503
Asbestos - Duspasal charges. not ncluding haul, average 145 cy $187 43 $27.281 250105087
Pressure Wash Decontarmnation Intemal Surtaces 1 €] $459,900 00 $458,900 ENTACT, Contamenated aras ondy. T0% oen be pressure washed (sstmated)
Sand Slast Decortamnation inlemal Surtaces 1 LS $39¢,200.00 $384,200 ENTACT, Only lor matenal pressure wash decon will nol workupairied matenal - Estmated at 30%
Cloen Tranches, Sumps, and Pris ] LS $38,325 00 $38.325 Quole from ENTACT
Ciean Equipment and Machnery 1 Buikng 1 Ls $43,800 00 $43,800 Quole trom ENTACT
Decontamnated Storm Sewer South Sde ol Busdey 4320 SF 825 $14.041 33-17-0813 13-17.0815, 33-17-0817
Labor lo Decontammale Siorm Sewer South Side of Bullding 43 HR 586 40 $3.732 33-17-0823. 100 SF/Hour
Buitding Demoliton
Asset Recovery Value 1 [€:3 -$775,000 00 {$775.000) CQuote fram ENTACT. Assumaes 62% of Assetsin enire bullding is location In Cantaminated Arsas and all can be rscovensd
Stew Scrap Vee 4,000 TON -$120 00 {$480.000) Quate trom ENTACT, Assumas 50% of steel in entrs bulldng m locsied n Conlasminaied Areas and all can be scrapped
Estmated Reducton in Steel Scrap Value by 2007 80 Percert $288,000 Quote from ENTACT - Siesl estmaled 10 be reduced in scrap value by 60% by 2007
Demaliton of Cantaminated Aress 1 s $1,190.232 22 $1,198,232 Quots trom ENTACT, Ooss nol sciude T&AD
Owposal of Construcion and Demo Debns 17,196 TON $49 55 $852.040 Ouote fram ENTACT, Bnok, Offios Materisls, Uneaki lteme, Rooimg, Aessmed <50 ppm PCBa
Transporiation and Diaposal Demo Debns >50 ppm PCBe/Subtite C ] TON $200 3% 50 Quote fram ENTACT, Assume sl C&D and cinder biock i <S0 ppm PCBe
Transporiation and Cisposal Demo Debns Conschdanon Onslte 2.000 TON slead $32.850 Quote from ENTACT. All Matarial Other Than CAD Exchuding Steal, Concrels. Asbesios (essenbally cnder biock )
Concrate Crusher lor Onade Reuse of Cindes Block 1 LS $27.381 37 $27.381 Quote from ENTACT, Praporianate cost only 1or crushing and Usng onste
Flamoval of Starm Sewer Sautr Side of Buskdi g 1375 F si7on 24,728 17020301
Excavation tor Removal 837 cyY $843 $4.096 17-03-0278
Aemont of Catch Basng ] EA $45 63 $405 17-02-0308
$iab Demolition
Demoition of Slab 1 LS $480.005 50 $496,69¢ Quots Irom ENTACT - Doss not nciude TA0
Cancrete win acoeptabie levals for reuse 240 LOAD 516425 $407,833 Quots lrom ENTACT . TAD 10 1ons per load
Cancrete Crusher lor Onste Reuse 1 Ls $236,425 00 $235.425 Quate Irom ENTACT, Only tor crushing and umng onsite
Transporiation and Disposal Concrate >50 ppm PCRaSubtitie C 9,500 TON 200 39 $1.803.858 Quote lrom ENTACT
Transporation and Dsapcaal Concrste Cansohdation Onsite 22,347 TON s1643 $367,049 Quowe lrom ENTACT
[ Buliding Ares - NOT INCLUDED IN TOTAL COST
Demairhon of Siab 1 Ls 290,318 28 $290,318 Quole trom ENTACT, Doss nal nckude TAD
Cancrele wiih accaptable levels for reuse 2218 LOAD $18425 $382,978 Quote trom ENTACT - TAD 10 ions per load
Drsposal of Canstruchon and Demo Debns 8.227 TON $49 55 $457,188 Quote Irom ENTACT. Brick, Ottce Malenals, Unsci ftems. Rooling. Assumad <S0 ppm PCBa
Asss Recovery Value 1 LS -$475,000 00 ($475,000) Quose Irom ENTACT, Assumes 35% of Asssts 1 entre bulding is locsbon 1 Uncomamnsted Aress and all can be recovered
Stesl Scrap Value 4.000 TON $12000 ($480,000) Quoes Irom ENTACT, Assumes 50% of stesi 5 sntirs bulding is kosted In Unconteminated Aress snd sl cen be scrapped
Estrmaied Reduckon in Stesl Scrap Vaiue by 2007 L] Percunt $208.000 Quose (rom ENTACT - Sieat sstmated o be reduoced in sorp valus by 60% by 2007
SUBTOTAL $7.297.481
Mobhzation/Dermobekzation % $384.873 Per CCI
Subcontractor General Condimons 15% $1.094819 Per CCI
SUBTOTAL $8.756,954
SUBTOTAL $3.760,000
5% $2.190.000 10% Scope + 15% Bid
SUBTOTAL $10,950,000
Project Management % $547.500 USEPA 2000, p. 513, $2M-310M
Rermeda Dosgn ”e $857.000 USEPA 2000, p. §-13, $2M-$10M. CH2M HILL est based on fmited #0008 Of Gempn
Canelruchon Managemest 1% $1.005,000 USEPA 2000, p. 5-13, $2M-510M; CH2M HILL st basad on scope of construction
BUBTOTAL 52,298,500
TOTAL CAPTAL COST $13,240,000
OPERATIONS AND MAINTENANCE COST
uNIT
DESCRIPTION ary UNIT cosT TOTAL NOTES
Cap OAM Yoar 110 50
Cap Serrv-annual inapaection L] H $00 $400
Cap Rapar 10 LS $1.832 $1.532  Assumes 1% ol cover cost Lo repisr annually
Cap Inapection and Rapar Raport 10 LS $5.000 $5000 Beanneal Raport
SUBTOTAL $7.012
Contingency % $2,104  10% Soope « 20% B
SUBTOTAL $8.110
Project Managerent 5% $450
Techrucal Suppart 10% $012 .
TOTAL ANNUAL O&M COBT Year 110 50
PERIODIC COSTS
UNIT
DESCRWPTION YEAR ary UNIT cosT TOTAL NOTES
5 yoar Roview s 1 s © 0
5 yaar Review 10 1 Ls 0o 0
5 yeur Reviow 15 1 Ls o 5
5 yoor Review Pl 1 8 o 0
S yeas Review F-1 1 8 $o S0
S year Roview 30 1 LS $0 $0
5 yonr Rveow a5 1 Ls $0 $0
5 ywar Reviewr «© 1 L8 0 ©
5 yoar Raview “« 1 Ls 0 0
5 yoar Roview 45 1 Ls o ©
5 ywar Rovew 0 1 s 0 50
Tolal £
TOTAL ANNUAL PERODIC GOBT —
PRESENT VALUE ANALYSIS Oracount Rate = 0%
TOTAL COST
COST TYPE YEAR TOTAL cOST PER YEAR  DISCOUNT FACTOR (T%) PRESENT VALUE NOTES
CAPITAL COST o $13,250.000 $13.250,000 1000 $13.250,000
ANNUAL OAM COST 1050 $525,000 $10.500 227% $270,183
PERIODIC COST 5 0 o 08 L 4
PERIOOIC COST 10 -] o 0.7¢ o
PERICODIC COST 15 0 o 08¢ 50
PERIODIC COST -1} 0 o o0ss 0
PERIOOIC COST E-] 0 0 o4 0
PERIOOIC COST 0 $0 0 on 0
PERIODIC COST % 0 E J 0.38 0
PERIODIC COST 0 s 0 0N 0
PERIODIC COST 48 0 o 0.2 L4
PERIODIC COST 50 L 023 1]
$13.800.¢ $13,520,183
TOTAL PRESENT VALUE OF ALTERNATIVE I TF Y
SOURCE INFORMATION
1 United Sutes Emvronmental Protection Agency July 2000 A Guids o Preparing and Documenting Cost Estimatss
Dunng the Feambity Study EPA 540-R-00-002 (USEPA, 2000}
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Alternative S1

COST ESTIMATE SUMMARY

Alternative:
Name: No Further Action
Slte: OMC Plant 2 Superfund Site, Waukegan, IL Description: No additional actions undertaken other than the required
Location: Soil and Sedimen! Media- Remediation to Resxdential PRGs 5 year reviews.
Phase: Feasibility Study
Base Year: 2006
Date: 12/27/2006 13.25
CAPITAL COSTS
UNIT
DESCRIPTION ary UNIT COST TOTAL NOTES
Allemative
No construction $0
TOTAL CAPITAL COST
OPERATIONS AND MAINTENANCE COST
UNIT
DESCRIPTION Qry UNIT COST TOTAL NOTES
None 0 LS $5,000 $0
TOTAL ANNUAL O&M COST
PERIODIC COSTS
UNIT
DESCRIPTION YEAR Qry UNIT COST TOTAL NOTES
5 year Review 5 1 LS $0 $0
5 year Review 10 1 LS $0 $0
S year Review 15 1 LS $0 30
5 year Review 20 1 LS $0 $0
5 year Aeview 25 1 LS $0 $0
5 year Review 30 1 LS $0 $0
5 year Review 35 1 LS $0 $0
5 year Review 40 1 LS $0 $0
5 year Review 45 1 LS $0 $0
5 year Review 50 1 Ls $0 $0
Total $0
PRESENT VALUE ANALYSIS Discount Rate = 7.0%
TOTAL COST  DISCOUNT PRESENT
COST TYPE YEAR TOTAL COST PER YEAR  FACTOR (7%) VALUE NOTES
CAPITAL COST 0 $0 $0 1000 $0
ANNUAL O8M COST 110 50 $0 $0 13.80 $0
PERIODIC COST 5 $0 $0 0.71 $0
PERIODIC COST 10 $0 $0 0.51 $0
PERIODIC COST 15 $0 $0 0.36 $0
PERIODIC COST 20 $0 $0 0.26 S0
PERIODIC COST 25 $0 $0 0.18 $0
PERIODIC COST 30 $0 $0 0.13 $0
PERIODIC COST 35 $0 $0 0.09 $0
PERIODIC COST 40 $0 $0 0.07 $0
PERIODIC COST 45 $0 $0 0.05 $0
PERIODIC COST 50 $0 $0 003 $0
$0 $0
TOTAL PRESENT VALUE OF ALTERNATIVE
SOURCE INFORMATION
1. United States Environmental Protection Agency July 2000. A Guide to Preparing and Documenting Cost Estimates
During the Feasibility Study EPA 540-R-00-002. (USEPA, 2000).
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anernative:  Alternative S2 COST ESTIMATE SUMMARY
Name: Excavation and Oftsite Disposal
OMC Plant 2 Supertund Site. Waukegan, IL D p Soil for waste i
Soil and Sediment Media- Remediauon 10 Residential PRGs Soll excavation of PCBs/SYOCs trom 0-5 feel (unsaturatad zone)
Feasibity Study Cut off stream, pump around stream, ion and with lime
2006 4% of axcavated soil is above S0 ppm PCBs
12/27/2006 13 25 Transponation/Disposal ol $0il and sediment via dump to Subtitia D {<50 ppm PCBs) or Subtitie C {>50 ppm PCBs) landtill
Backdill of entire excavation to axisting grade
CAPITAL COSTS
UNIT
DESCRIPTION Qry UNIT COST TOTAL NOTES
Soil Waste Characterization
Mob/demob. Onill Equipment or Trencher. Crew 1 EA $3.266 01 $3,266 Means 33-23-1180
TCLP VOC. SVOC, and Metat Analysis 8 EA $1.065 35 $8.833 33-02-1705; Testing specihically for waste profiling
Excavation
Silt Fencing 7.000 FT $390 $27.290 18 05 0206; Erosion control around shte perimetes
Demolish Bituminous Pavement wth Air Equipment 10,073 cy $3763 $379,075 17-02-0201; Braak up pavemant for excavation
966. 4.0 CY, wheel Loader 414 HA $151 47 $62.718 17-03-0224; Misc soil handling
Excavation, 1 Cy Hydraulic Excavator, Med Matl. 40 CY/HR 37.265 cy $643 $239.797 17-03-0276
Bulk Solid Wasta Loading Into Truck 37.265 cY $313 $116,516 33-19-0150; Load soil nto dump truck
Arr Monitonng Station 4 MO $1,361 54 $5,072 33-01-0301; Perimeter air monitoring station wasi side
17-03-0902; 30 teet x 30 lget sheet piling across stream in 2
Sediment - Install and Remove Sheet Piing Cutolf Wall 2 North. 2 South 3.600 SF 51548 $55,732 placas each strgam
17-03-1004; 2 pumps systems - 1 for each stream, 5 days at
Sediment - Operale Pump Around System t North. 1 South 10 DAY $131.40 $1.314 production rate
17-03-0276. Move sail from stream bank to stabilization area;
Sedimeni Double Handle - Excavation - Bank 10 Stabilizaton Area 4,200 Ccy §643 $27,027 inital excavation and loading covered above
Reduce Moisture Content of Sediment Via StabilizalionLime 5% 210 Ccy $327 88 $68,855 17-03-0601
Confirmation Sampling
PID. per day 52 DAY $17953 $9,292 33-01-0303; Soil screening
33-02-1717, Conlirmation sampling plus disposal screening
Pestcides/PCBs Soil Analysis 969 EA $269 30 $260.905
Volatile Organic Analysis. Soils 0 EA $327 99 $0 33-02-1720; Confimation Sampling
Polynuclgar Aromatc Hydrocarbons Soil Analysis 829 EA $188 51 $158,290 33-02-1722; Confirmation Sampiing
Transportation and Disposal
Transport <50 ppm PCBs, Dump Truck. 20 T 53,661 TON $760 $408,050 Onyx; <50 ppm material transportaton ta landfill
32 Ft. Dump Truck Disposabla Liner, 6 Mil 3.105 EA $5317 $165,122 33-19-0807; Liners for every load
Landtill <50 ppm PCBs DisposaVSubtiie D 53.661 TON $20 74 $1,113,160 Onyx; <50 ppm material disposal at landtill
Transportaton and Landfill >50 ppm PCBs DisposalSubutie C 2236 TON $194 06 $433,893 EQ; >50 ppm trans & disposal
Backlll
17-03-0423; Bring in otfste material and backfill excavation
Backfilt Excavation with Offsite Borrow, 67 Litts. Spreading. Compaction 40,991 cYy $14.42 $591,106
Fine Grading 60.440 SY $1865 $99.786 17 03 0103; Grade material after placemant.
Hydroseed ol Excavaton Araa 12 ACRE $3,225 $40,273 CH2M HILL est.
SUBTOTAL $4,273,369
MobinzatiorvDemobilization 5% $213,688 Per CCl
Subx General C 15% $608,955 Per CCi
SUBTOTAL $5,095.993
SUBTOTAL $5,095,993
Conungency 25% $1.273,998 0% Scope + 15% Bid
SUBTOTAL $6,369.991
Project Managemanl 5% $318,500 USEPA 2000, p. 5-13, $2M-$10M
Remedial Design % $254.800 USEPA 2000, p. 5-13, $2M-$10M: CH2M HILL est based on limitad scope of dasign
Construction Managemant 10% $636.999 USEPA 2000, p. 5-13, $2M-$10M; CH2M HILL est based on scope of construction
SUBTOTAL $1,210,298
TOTAL CAPITAL COST $7,580,000
OPERATIONS AND MAINTENANCE COST
UNIT
DESCRIPTION QTY UNIT COST TOTAL NOTES
None 0 Hr $60 $0
Contingency 30% $0  10% Scope + 20% 8id
SUBTOTAL $0
Project Management 5% $0
Technical Support 10% $0
TOTAL ANNUAL O&M COST [:j
PERIODIC COSTS
UNIT
DESCRIPTION YEAR Qary UNIT CosT TOTAL NOTES
§ year Review 5 1 LS $0
§ year Review 10 1 Ls $0
5 year Review 15 ! LS $0
5 year Review 20 1 LS $0
§ year Review 25 1 Ls $0
5 year Review 30 1 LS $0
5 year Review 35 1 Ls $0
5 year Review 40 1 Ls $0
5 yaar Review 40 1 LS $0
5 yaar Review 45 1 LS $0
5 year Review 50 1 s $0
Total $0
TOTAL ANNUAL PERIODIC COST | "} |
PRESENT VALUE ANALYSIS Discount Rate = 3.0%
TOTAL COST DISCOUNT
COST TYPE YEAR TOTAL COST PER YEAR FACTOR (T%) PRESENT VALUE NOTES
CAPITAL COST ] $7,580.000 $7,580,000 1.000 $7.580,000
ANNUAL O3M COST 110 50 50 $0 25.730 50
PERIOOIC COST 5 $0 $0 0.86 30
PERIOOIC COST 10 $0 $0 0.74 $0
PERIODIC COST 15 $0 $0 0.64 $0
PERIODIC COST 20 $0 $0 055 $0
PERIODIC COST 25 $0 $0 0.48 $0
PERIODIC COST 30 $0 $0 0.41 $o
PERIODIC COST 35 $0 $0 0.36 $0
PERIODIC COST 40 $0 $0 [0k} $0
PERIODIC COST 45 $0 $0 026 $0
PERIODIC COST 50 $0 $0 023 $0
$7.600.000 $7.580,.000
TOTAL PRESENT VALUE OF ALTERNATIVE
SOURCE INFORMATION
1 United Statss Environmentat Protaction Agency. July 2000 A Guide to Preparing and Oc g Cost

Ouring the Feasiity Study EPA 540-R-00-002 (USEPA, 2000).
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anernative:  Alternative S3 COST ESTIMATE SUMMARY
Name: Excavation, Offsite Disposal, and Onsite Consolidation
Site: OMC Piant 2 Superfund Site, Waukegan, IL Description: Soil samples tor waste characterization
Locatlion: Soil and Sediment Media- Remediation lo Residential PRGs Soil and sediment excavation of PCBs/SVOCs from 0-5 feet (unsaturated zone)
Phase: Feasibility Study Cut off stream, pump around stream, sediment excavation and stabilization with lime
Base Year: 2006 4% of excavated soil is above 50 ppm PCBs
Dste: 12/27/2006 13 25 Transportatior/Disposal of soi/sediment via truck to onsite berm location for <50 ppm PCBs.
Transportation/Disposal of so/sediment via truck to Subititie C (>50 ppm PCBs) landfill.
Backlill of entire excavation o existing grade
Handling, cormpaction of berm matarial including 1 foot thick cover (general fill)
Long term O&M/inspections for Berm
CAPITAL COSTS
UNIT
DESCRIPTION QTYy UNIT COST TOTAL NOTES
{nstitutional Controis 1 LS $16.425 $16.425 Source 1
Soll Waste Characterization
Motvdernaob, Drill Equipment or Trencher, Crew 1 EA $3,266.01 $3.266 Means 33-23-1180
TCLP VOC. SVOC., and Metal Analysis 8 EA $1,065 35 $8,833 33-02-1708; Testing spectficaily for waste profiling
Excavation
Silt Fencing 7.000 FT $390 $27,290 18 05 0206; Erosion control around site penmeter
Demolish Biluminous Pavement with Air Equipment 10,073 CcY $3763 $379.075 17-02-0201, Break up pavement for excavation
966, 4 0 CY, Whee! Loader 414 HR $151 47 $62,718 17-03-0224; Misc. soil handling
Excavation, 1 Cy Hydraulic Excavator, Med Mat1, 40 CY/HR 37,265 cY $6 43 $239,797 17-03-0276
Bulk Solid Waste Loading Into Truck 37.265 CY $3.13 $116,516 33-19-0150, Load soit into dump truck
Air Monitoring Station 4 MO $1,361 54 $5.072 33-01-0301, Perimeter air monitoring station west side
17-03-0902; 30 feet x 30 teet sheet piling across stream in 2 places
Sediment - Install and Remave Sheet Piling Cutolf Wall 2 North, 2 South 3.600 SF $1548 $55,732 each stream
17-03-1004,; 2 pumps systems - 1 for each stream, 5 days at
Sediment - Qperate Pump Around System 1 North, 1 South 10 DAY $13140 $1,314 production rate
17-03-0276; Move soil from stream bank 1o stabilization area, nstial
Sediment Double Handle - Excavation - Bank to Stabilization Area 4,200 cY 86 43 $27.027 excavaton and loading cavered above
Reduce Moisture Content of Sediment Via Stabilization/Lime 5% 210 cYy $327 88 $68,855 17-03-0601
Confirmation Sampling
P10, per day 52 DAY $17953 $9,292 33-01-0303, Soil screening
Pesticides/PCBs Soil Analysis 835 EA $269 30 $224,778 33-02-1717, Confirmation sampling plus disposal screening
Voiatile Organic Analysis, Soils 0 EA $327 99 $0 33-02-1720. Confirmabon Sampling
Polynuclear Aromatic Hydrocarbons, Soil Analysis 829 EA $188 51 $156,280 33-02-1722, Confirmation Sampling
Transpartation and Disposal
Transport Buik Sold Wasle <50 ppm PCBs (Onsite) 2,683 MI $258 $6,917 33-19-0205; Onsite trucking of <50 ppm material to berm area
Disposal in Berm Covered Below Under Backfilt
Transportation and Landlill >50 ppm PCBs Disposal/Subtitle C 2236 TON $194.06 $433,893 EQ; >50 ppm trans & disposal
32 Ft Dump Truck Disposable Liner, 6 Mil 124 EA $5317 $6.605 33-19-0B07; Liners tor every load
Backfill
Backfill Excavation with Offsite Borrow, 6° Lilts, Spreading, Compaction 40.991 cy $14 42 $591.106 17-03-0423; Bring in offsite material and backfill excavation
Fine Grading of Excavaton 60.440 sy $165 $99,786 17 03 0103; Grade materia! atier placement
Hydroseed of Excavalion Area 12 ACRE $3,225 $40,273 CH2M HILL est.
Backfill Berm with Excavated Materiat 35,774 cY $6 61 $236,532 17-03-0415
Rough Grading (Berm} 16,667 sy $598 $99,502 17-03-0101, Handle excavated material to rough grade
Backfill with Onsite Borrow, 67 Lifts, Spreading, Compaction 5,556 cY $1238 $68,803 17-03-0422; 1 foot thick cover material only
Hydroseed of Berm Area 12 ACRE $3.225 $37,943 CH2M HILL est.
SUBTOTAL $3,023,729
Mobilization/Demobilization 5% $151,186 Per CCI
Subcontractor General Conditions 15% $453,559 Per CC!
SUBTOTAL $3,628,474
SUBTOTAL $3,628474
Contingency 25% $907.119  10% Scope + 15% Bid
SUBTOTAL $4,535,593
Project Management 5% $226,780 USEPA 2000, p. 5-13, $2M-S10M
Remedial Oesign 8% $272,136 USEPA 2000, p. 5-13, $2M-$10M, CH2M HILL est based on limited scope of design
Construchion Management 10% $453,559 USEPA 2000, p. 5-13, $2M-$10M; CH2M HILL es1 based on scope of construction
SUBTOTAL $952,474
TOTAL CAPITAL COST $5,490,000
OPERATIONS AND MAINTENANCE COST
UNIT
DESCRIPTION QTY UNIT COST TOTAL NOTES
Berm O&M Year 1 to 50
Berm Semi-annual inspection 8 Hr $60 §480
Berm Repair 1.0 LS $753 $753 Assumes 1% of cover cost 1o repair annually
Berm Inspection and Repair Report LS $5.000 $5.,000  Annual report
SUBTOTAL $6,233
Contingency 3% $1,870  10% Scope + 20% Bid
SUBTOTAL $8.103
Project Management 5% $405
Technical Support 10% $810
SUBTOTAL Year 1 to 50
TOTAL ANNUAL O&M COST Yesr 0 to 50
PERIODIC COSTS
UNIT
DESCRIPTION YEAR [*144 UNIT COST TOTAL NOTES
5 year Review 5 1 LS $15,000 $15.000
5 year Review 10 1 LS $15,000 $15,000
5 yoar Review 15 1 LS $15,000 $15,000
5 year Review 20 1 LS $15.000 $15,000
5 year Review 25 1 LS $15,000 $15,000
5 year Review 30 1 LS $15,000 $15,000
5 year Review 35 1 LS $15,000 $15,000
5 year Review 40 1 Ls $15,000 $15,000
5 year Review 40 1 LS $15,000 $15,000
5 year Review 45 1 LS $15,000 $15,000
5 year Review 50 1 LS $15,000 $15,000
Total  ~ $176,000
TOTAL ANNUAL PERIODIC COST
PRESENT VALUE ANALYSIS Discount Rate = 30%
TOTAL COST DISCOUNT
COST TYPE YEAR TOTAL COST PER YEAR FACTOR (7%) PRESENT VALUE NOTES
CAPITAL COST 0 $5,490,000 $5,490,000 1.000 $5,490,000
ANNUAL O&M COST - Berm 110 50 $465,000 $9,300 257 $239,287
PERIODIC COST 5 $15,000 $15,000 088 $12,939
PERIODIC COST 10 $15,000 $15,000 074 $11,181
PERIODIC COST 15 $15,000 $15,000 0.64 $9,628
PERIODIC COST 20 $15,000 $15,000 0.55 $8,305
PERIODIC COST 25 $15,000 $15,000 0.48 $7.184
PERIODIC COST X $15,000 $15,000 0.41 $6,180
PERIODIC COST 35 $15,000 $15,000 0.36 $5.331
PERIODIC COST 40 $15,000 $15,000 0N $4,598
PERIODIC COST 45 $15,000 $15,000 0.26 $3,967
PERIODIC COST 50 $15,000 $15,000 023 422
$6,100,000 $5,801,982

TOTAL PRESENT VALUE OF ALTERNATIVE

SOURCE INFORMATION

1. United States Environmental Prolection Agency. July 2000. A Guide to Preparing and Documenting Cost Estimates

During the Feasibikity Study. EPA 540-R-00-002. (USEPA, 2000).

OMC Soil Sediment Alt Costs_Revised 12-21-08 xis/All 53 Exc Off Disp On Consol

Sheel 401 5




TOTAL PRESENT VALUE OF ALTERNATIVE

Anemative:  Alternative S4 COST ESTIMATE SUMMARY
Name: Excavation, Offsite Disposal, and Onsite Consolidation with Harbor Sediments
Site: OMC Plant 2 Superfund Site Waukegan. IL Description: Soil les for waste izat
Location: Soul and Sedimen| Media- Remediation to Residential PRGs Sail and sediment excavation of PCBa/SVYOCs from 0-S feel {unsaturated zone)
Phase: Feasibility Study Cut off stream, pump around siream, ion and ization with lime
Base Year: 2008 4% of excavated soil 18 above 50 ppm PCBs
Date: 12/27/2008 13 25 Transportation/Disposal of soil'sediment via dump to onsite berm locatien lor Subtitle D (<50 ppm PCBs)
Transportation/Disposal of soilsediment via dump to Subtitie C (>50 ppm PCBs)
Backfill of entire excavation 1o existing grade
Handling, compaction of berm material including 1 foot thick cover (general filf)
Long term G&MInspaciiona for Berm
Material can be placed on top of containment cells without damaging containment cells
CAPITAL COSTS
UNIT
DESCRIPTION Qry UNIT COST TOTAL NOTES
institutional Controls 1 Ls $16.425 $18.425 Source 1
Soll Wasts Characterization
Mobvdemob, Dnll Equipment or Trencher, Craw 1 EA $3.266.01 $3,268 Means 33-23-1160
TCLP VOC. SVOC, and Maetal Analysis 8 EA $1,085.35 $8,833 33-02-1705; Testing specifically for waste protiling
Excavation
Silt Fencing 7.000 Qo $3.90 $27,290 18 05 0208; Eroslon control around site perimeter
Demolish Bituminous Pavement with Air Equipment 10,073 cY $37.83 $370,075 17-02-0201; Break up pavement for axcavaton
968, 4 0 CY. Whesl! Loader 414 HR $151.47 $62,718 17-03-0224; Misc. s0il handling
Excavation, 1 Cy Hydraulic Excavator, Med Matl, 40 CYHR 37,265 cY $6.43 $236,787 17-03-0278
Bulk Solid Waste Loading Into Truck 37.265 cY $.13 $116,518 33-19-0150, Load il into dump truck
Ar Monitonng Station 4 MO $1.361.54 $5.072 33-01-0301; Perimeter ait monitoring station wee! side
17-03-0902, 30 feet x 30 foet sheet piling across siream in 2
Sediment - inalall and Remove Sheet Piiing Cutot Wall 2 North. 2 South 3.600 SF $1548 $55,732 places each stream
17-03-1004; 2 pumps systema - 1 lor each stream; 5 days at
Sediment - Opserata Pump Around System 1 North, 1 South 10 DAY $131 40 $1.314 production rate
17-03-0278; Move soil from stream bank to stabilization area.
Sediment Double Hardlle - Excavation - Bank to Stabilization Area 4,200 cy $6.43 $27,027 initial excavation and loading covered above
Reduce Moisture Canlent of Sediment Via StabihzatorvLime 5% 210 cY $327 88 $68,855 17-03-0801
Confirmation Sampling
PID, per day 52 DAY $179 53 $9,292 33-01-0303; Soil acreening
Pesticides/PCBs Soil Analysis B35 EA $269 30 $224,778 33-02-1717; Confirmation sampling plus disposal screening
Volalile Organic Analyms. Soils [} EA $327.99 $0 33-02-1720; Conlirmation Sampling
Polynuciear Aromatic Hydrocarbons. Soil Analysis 829 £A $188.51 $156,200 33-02-1722; Confirmation Sampling
Transportation and Disposal
Transpon Bulk Solid Waste <50 ppm PCBs (Onsite) 2,683 Ml $2.58 $8.917 33-18-0205; Onsite tnucking of <50 ppm matenal lo berm area
Disposal in Berm Coverad Below Under Backlill
Transporiabon and Landfill >50 ppm PCBs Disposal/Subtitie C 2,238 TON $104.08 $433,893 EQ; >50 ppm trans & disposal
32 F1. Dump Truck Disposable Liner. 6 Ml 124 EA $53.17 $6,605 33-18-0807; Liners for every load
Backfill
Backiill Excavation with Offsite Borrow, 8° Lifts. Spreading, Compaction 40,991 cY $t4.42 $5081,108 17-03-0423; Bring n offsite material and backfill excavation
Fine Grading of Excavation 60,440 Sy $1.65 $89,788 17 03 0103, Grade material atter placement
Hydroseed of Excavation Area 12 ACRE $3.225 $40,273 CH2M HILL est.
Backfill Berm with Excavated Matenal 35,774 cY $6.61 $238,532 17-03-0415
Rough Grading (Berm) 16,687 sy $5.98 $99,582 17-03-0101; Handle excavated material lo rough grade
Backfill with Onasite Borrow. 6° Lifts, Spreading. Compaction 5.556 CcY $12.38 $68,803 17-03-0422; 1 foot thick cover material only
17-03-0423. Prepare sdditional area for extended berm;
Assumes matenal can be placed on top of containment cells
Backhll Excavation with Otisite Borrow, 6" Lifts, Spreading, Compaction 10,824 cY $14.42 $153,202 without damage
Fine Grading ol Extended Area 56,944 sY $1.65 $94,014 17 03 0103; Grade materia} after placement
Hydroseed of Berm Area 12 ACRE $3.225 $37.943 CH2M HILL eat.
SUBTOTAL $3.270.845
MobilizationvDemobihization 5% $163,547 Per CCI
Subconiractor General Conditions 15% $450.842 Per CCl
SUBTOTAL $3,925,134
SUBTOTAL $3,925,134
Contingency 25% $981,284 10% Scope + 15% Bid
SUBTOTAL $4,906.418
Project Managemenl 5% $245.321  USEPA 2000, p. 5-13, $2M-$10M
Remedial Design 6% $294,385 USEPA 2000, p. 5-13, $2M-$10M: CH2M HILL esi based on imiled scope of design
Construction Management 10% $480,842 USEPA 2000, p. 5-13, $2M-$10M; CH2M HiLL est based on scope of construction
SUBTOTAL $1,030,348
TOTAL CAPITAL COST 35,940,000
OPERATIONS AND MAINTENANCE COST
UNIT
DESCRIPTION Qary UNIT cosT TOTAL NOTES
Berm O&M Year 110 50
Berm Semt-annual Inspection 8 Hr $80 $480
Berm Repair 10 Ls $753 $753  Assumes 1% of cover cost to repair annually
Berm Inspeciion and Repair Repart 1.0 Ls $5,000 $5,000  Annual report
SUBTOTAL $6,233
Contingency 30% $1,670 10% Scope + 20% Bd
SUBTOTAL $8.103
Project Management 5% $405
Technical Support 10% $810
SUBTOTAL Yeur 110 50
TOTAL ANNUAL O&M COST Year 0 to 50 [ eam)
PERIODIC COSTS
UNIT
DESCRIPTION YEAR QaTy UNIT COST TOTAL NOTES
5 year Review 5 1 LS $15,000 $15.000
5 year Review 10 1 LS $15.000 $15,000
5 year Review 15 1 LS $15,000 $15,000
5 year Review 20 1 LS $15,000 $15,000
5 year Review 25 1 LS $15,000 $15,000
5 yoar Raview 30 1 LS $15,000 $15,000
5 year Review a5 1 LS $15,000 $15,000
5 year Review 40 1 LS $15,000 $15,000
5 year Review 40 1 LS $15,000 $15,000
5 year Review 45 1 LS $15,000 $15,000
5 year Review 50 1 LS $15,000 $15,000
Total $170.000
TOTAL ANNUAL PERIODIC COST
PRESENT VALUE ANALYSIS Diacount Rate = 3o%
TOTAL COST DISCOUNT FACTOR
COST TYPE YEAR TOTAL COST PER YEAR (7%) PRESENT VALUE NOTES
CAPITAL COST 0 $5.840.000 $5.940,000 1.000 $5,940,000
ANNUAL O8M COST 110 50 $485.000 $9,300 25.730 $239,287
PERIODIC COST s $15.000 $15,000 (1) $12.839
PERIODIC COST 10 $15,000 $15,000 0.74 $11.161
PERIODIC COST 15 $15,000 $15,000 0.64 $9,628
PERIODIC COST 20 $15,000 $15,000 0.55 $8,305
PERIODIC COST 25 $15,000 $15,000 D.48 $7,164
PERIODIC COST 30 $15,000 $15,000 0.41 $6,180
PERIODIC CQST as $15,000 $15,000 038 $5,331
PERIODIC COST 40 $15,000 $15,000 0.31 $4,508
PERIODIC'CQST 45 $15,000 $15,000 0.26 $3,987
PERIODIC COSY 50 $15,000 $15,000 023
$6,600,000 $8.251,882

SOURCE INFORMATION

During the Feasibility Study EPA 540-R-00-002. (USEPA, 2000).

1 Uniled States Environmental Protection Agency. July 2000. A Quide fo Preparing and Documenting Cost Estimates
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COMPARISON OF TOTAL COST OF REMEDIAL ALTERNATIVES

Site: OMC Plant 2 (Operabie Unit #4) Superfund Site, Waukegan, IL Base Year: 2006
Media: DNAPL Date: 12/27/2006 14:08
Phase: Feasibility Study

Alternative D1 Alternative D2 Alternative D3 Alternative D4 Alternative D5

Extraction, Onsite

Collection, and Offsite In-Situ Thermal

No Further Action MNA and Institutional In-Situ Soil Mixing

Controls Destruction Treatment
Total Project Duration (Years) 50 50 50 10 10
Capital Cost $0 $15,000 $154,240 $4,500,000 $561,400
Annual O&M Cost $0 $19,000 $19,094 $995,000 $19,200
Total Periodic Cost $150,000 $150,000 $150,000 $30,000 $30,000
Total Present Value of Alternative $73,000 $690,000 $977,600 $6,554,000 $749,300

Disclaimer: The information in this cost estimate is based on the best available information regarding the anticipated scope of the remedial alternatives. Changes in the cost
elements are likely to occur as a result of new information and data collected during the engineering design of the remedial alternatives. This is an order-of-magnitude cost
estimate that is expected to be within -50 to +100 percent of the actual project costs.
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Alternative D1

COST ESTIMATE SUMMARY

Alternative:
Name: No Further Action
Site: OMC Plant 2 (Operable Unit #4) Superfund Site, Waukegan, IL Description:  No additional actions undertaken other than the required
Media: DNAPL 5 year reviews.
Phase: Feasibility Study
Base Year: 2006
Date: 12/27/2006 13:17
CAPITAL COSTS
UNIT
DESCRIPTION QTyY UNIT COST TOTAL NOTES
No construction $0
TOTAL CAPITAL COST
OPERATIONS AND MAINTENANCE COST
UNIT
DESCRIPTION ’ QTyY UNIT COST TOTAL NOTES
None 0 LS $0 $0
TOTAL ANNUAL O&M COST
PERIODIC COSTS
UNIT
DESCRIPTION YEAR QTty UNIT COST TOTAL NOTES
5 year Review 5 1 LS $15,000 $15,000
5 year Review 10 1 LS $15,000 $15,000
5 year Review 15 1 LS $15,000 $15,000
5 year Review 20 1 LS $15,000 $15,000
5 year Review 25 1 LS $15,000 $15,000
5 year Review 30 1 LS $15,000 $15,000
5 year Review 35 1 LS $15,000 $15,000
5 year Review 40 1 LS $15,000 $15,000
5 year Review 45 1 LS $15,000 $15,000
5 year Review 50 1 LS $15,000 $15,000
Total $150,000
PRESENT VALUE ANALYSIS Discount Rate = 3.0%
TOTAL COST DISCOUNT PRESENT
COST TYPE YEAR TOTAL COST PER YEAR FACTOR (3%) VALUE NOTES
CAPITAL COST 0 $0 1.000 $0
ANNUAL O&M COST 1to 50 $0 25.73 $0
PERIODIC COST 5 $15,000 $15,000 0.86 $12,939
PERIODIC COST 10 $15,000 $15,000 0.74 $11,161
PERIODIC COST 15 $15,000 $15,000 0.64 $9,628
PERIODIC COST 20 $15,000 $15,000 0.55 $8,305
PERIODIC COST 25 $15,000 $15,000 0.48 $7,164
PERIODIC COST 30 $15,000 $15,000 0.41 $6,180
PERIODIC COST 35 $15,000 $15,000 0.36 $5,331
PERIODIC COST 40 $15,000 $15,000 0.31 $4,598
PERIODIC COST 45 $15,000 $15,000 0.26 $3,967
PERIODIC COST 50 $15,000 $15,000 0.23 $3,422
$150,000 $72,695
TOTAL PRESENT VALUE OF ALTERNATIVE $73,000

SOURCE INFORMATION

1. United States Environmental Protection Agency. July 2000. A Guide to Preparing and Documenting Cost Estimates

During the Feasibility Study. EPA 540-R-00-002. (USEPA, 2000).
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Alternative: Alternative D2 COST ESTIMATE SUMMARY
Name: MNA and Institutional Controls
Site: OMC Plant 2 (Operable Unit #4) Superfund Site, Waukegan, IL Description:  Institutional controls include identification of DNAPL area.
Media: DNAPL Confirmation groundwater sampling would be conducted every
Phase: Feasibility Study quarter for 2 years and then annually thereatfter to assure that attenuation
Base Year: 2006 is occuring and that the plume is not expanding.
Date: 12/27/2006 13:17
CAPITAL COSTS
UNIT
DESCRIPTION QTy UNIT COST TOTAL NOTES
Institutional Controls (Groundwater Use Restrictions) 1 LS $15,000 $15,000 ID DNAPL Area
TOTAL CAPITAL COST
OPERATIONS AND MAINTENANCE COST
DESCRIPTION YEAR Qary UNIT CosT TOTAL NOTES
GW MNA Sampling
Groundwater MNA Samples 8 EA $360 $2,880 Contractor Estimate
QC Samples 1 EA $360 $360 Contractor Estimate
Groundwater Sampling, Level D
Labor 80 HRS $80 $6,400 CH2M Est. - 3 persons
Equipment - meters 1 LS $500 $500 CH2M Est.
Consumables 1 LS $500 $500 CH2M Est.
Data Validation 4 HRS $80 $320 CH2M Est.
Reporting 16 HRS $80 $1,280 CH2M Est.
SUBTOTAL $12,240
Allowance for Misc. ltems 20% $2,448
SUBTOTAL $14,688
Contingency 30% $4,406 10% Scope + 20% Bid
SUBTOTAL $19,094
TOTAL ANNUAL O&M COST Year0to 2 $76,378 | Quarterly
TOTAL ANNUAL O&M COST Year 3 to 50 $19,094
PERIODIC COSTS
UNIT
DESCRIPTION YEAR QTY UNIT COST TOTAL NOTES
5 year Review 5 1 LS $15,000 $15,000
5 year Review 10 1 LS $15,000 $15,000
5 year Review 15 1 LS $15,000 $15,000
5 year Review 20 1 LS $15,000 $15,000
5 year Review 25 1 LS $15,000 $15,000
5 year Review 30 1 LS $15,000 $15,000
5 year Review 35 1 LS $15,000 $15,000
5 year Review 40 1 LS $15,000 $15,000
5 year Review 45 1 LS $15,000 $15,000
5 year Review 50 1 LS $15,000 $15,000
Total $150,000
TOTAL ANNUAL PERIODIC COST $150,000
PRESENT VALUE ANALYSIS Discount Rate = 3.0%
TOTAL COST DISCOUNT PRESENT
COST TYPE YEAR TOTAL COST PERYEAR FACTOR (3%) VALUE NOTES
CAPITAL COST 0 $15,000 $15,000 1.000 $15,000
ANNUAL O&M COST - Quarterly Sampling 1t03 $229,133 $76,378 2.829 $216,043
ANNUAL O&M COST - Annual Sampling 4to0 50 $897,437 $19,094 22.901 $383,273
PERIODIC COST 5 $15,000 $15,000 0.86 $12,939
PERIODIC COST 10 $15,000 $15,000 0.74 $11,161
PERIODIC COST 15 $15,000 $15,000 0.64 $9,628
PERIODIC COST 20 $15,000 $15,000 0.55 $8,305
PERIODIC COST 25 $15,000 $15,000 0.48 $7.164
PERIODIC COST 30 $15,000 $15,000 0.41 $6,180
PERIODIC COST 35 $15,000 $15,000 0.36 $5,331
PERIODIC COST 40 $15,000 $15,000 0.31 $4,598
PERIODIC COST 45 $15,000 $15,000 0.26 $3,967
PERIODIC COST 50 $15,000 $15,000 0.23 $3,422
$1,291,570 $687,010
TOTAL PRESENT VALUE OF ALTERNATIVE $690,000

SOURCE INFORMATION

1. United States Environmentai Protection Agency. July 2000. A Guide to Preparing and Documenting Cost Estimates

During the Feasibility Study. EPA 540-R-00-002. (USEPA, 2000).
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Alternative: Alternative D3 COST ESTIMATE SUMMARY
Name: Extraction, Onsite Collection, and Oftsite Destruction
Site: OMC Plant 2 {Operable Unit #4) Superfund Site, Waukegan, IL Description:  Mobila ONAPL would be pumped out of the subsirtace usng 1 axraction
Media: DNAPL well and pump DNAPL wouid be collecied onsde for shipment to an
Phase: Feasibility Study offsite hazardous wasle lreaiment facility
Base Yeor: 2006
Date: 12/27/2006 1317
CAPITAL COSTS
UNIT
DESCRIPTION Qary UNIT COST TOTAL NOTES
Controls { Use Restriclions} 1 Ls $15.000 $15.000 (dentity DNAPL Area
Extraction Wall Instalistion
Mobilization/Oemobilization 1Ls $5.000 $5.000 includes submiltals,
Hollow-Stem Auger Dnilling (8 25° ID) 30 LF $95 $2.850 Aquadrill, Inc Quots
6-mch Carbon Siesl Well Casing 25 LF 837 $925 IPS Dnitng
6-nch Stainless Sleel Walt Screen SLF $89 $445 IPS Driling
Well Construciion Matsnaly 30 FT $30 $900 Aquadrill, Inc Quote
Well Vauh and Installation 1 EA $1.000 $1.000 CHZMHILL Est
Surveyng 1EA $250 $250 Project Exper
IDW Disposal 1.8 $1,500 $1,500 Project Exper
Oversight Labor 24 HR $80 $1,520 CHZM HILL 1 person
Dniking Crew Per Drem oy $250 $750 Project Exper
SUBTOTAL $15,540
Monitoring Well Instalistion
Mobilization/Demobilization 1.8 $5.000 $5.000 Inciudes submtals,
Hollow-Stem Auger Dniiing (4 25 10) 180 FT 25 $4,482 Project Exper
2.nch PYC Well Casng 140 FT $2 90 $406 33-23-0101
2-inch Slanieas Sleal Wall Screan 4 FT $40 00 $1.600 IPS Dnlling
Wall Construciion Malenals 180 FT 530 $5.400 Projeci Exper
Well Covers 8 EA $90 $720 Caentury Products, Inc
Wall Developmenl 8 EA $250 $2,000 Project Exper
IDW Disposal 18 $750 $750 Projeci Exper
Dnlimg Crew Per Dram 5DY 5250 $1,250 Progect Exper
Overmght Labor 60 HA $80 $4.800 CH2M HILL 1 person
QOvermght Per Diem 5 DY $250 $1.250 CH2M HILL 1 person
SUBTOTAL §27.658
Extraction Pump & Containment System
2-inch Elecinc DNAPL Extraction Pump 1EA $1.950 00 $1,950 Xitech, Inc
Solar Power Control System 1 EA $4,550 $4,550 Xitech, Inc
40-watt Solar Pane! 1EA $630 $630 Xrttech, inc
Winng 200 FT s2 $400 Xtech, Inc
Dracharge Tubmg 200 FT $1 $200 Xtech, Inc
Tranching 200 FT $30 $6,000 Project Exper
Level Switch 1EA $650 $B50 Xiech, Inc
instailabion & Testing Labor 100 HR $80 $3,.000 CHZM HILL 2 peopls
SUBTOTAL 22,380
Outdoor Storage Area
Fancing Installation 1LS $3,500 $3,500 Projeci Expar
Refurbish Gas Cylinder Slorage Area 1.8 $5,000 $5.000 Project Exper
Signage 1.8 $500 $500 Project Exper
SUBTOTAL $9.000
RCRA Smail Quantity Generaior Permit
Permit Apphcation 40 HR $80 $3.200 CH2M HILL 1 person
SUBTOTAL $92.778
Conlingency 25% $23.195 10% Scope « 15% Bid
SUBTOTAL §115.973
Project Management 8% $9.278 USEPA 2000, p 5-13. $2M-S10M
Remedal Design 15% $17.396 USEPA 2000, p 5-13. S2M-510M
Consiruction Managemenl 10% $11.597 USEPA2000,p 513, $2M-S10M
SUBTOTAL $38.271
TOTAL CAPITAL COST [ $154,240 ]
OPERATIONS AND MAINTENANCE COST
DESCRIPTION YEAR ary UNIT cosT TOTAL NOTES
OW MNA Sampling
Groundwaler MNA Sampiles 8 EA $360 $2.880 Contractor Estmate
QG Samples 1 EA $360 $360 Contractor Estimate
Groundwater Sampling, Lavel O
Labor BO HRS 580 $6,400 CHZMEst - 3 persons
Equipmaent - meters 1 LS $500 $500 CHIMEst
Consumables 1 LS 5500 5500 CHeMEst
Oeata Vahdation 4 HRS $80 $320 CHMEst
Raporting 18 HRS $80 $1,280 CHZMEst
SUBTOTAL $12,240
Allowance lor Misc Itema 20% $2.448
SUBTOTAL $14.688
Contmgency 30% $4.406  10% Scope + 20% Bid
SUBTOTAL $19.094
Total Annusl QW Monitoring Year 010 8 [ $76,378 | Quanery
Total Annual GW Monitoring Year 4 to 50 l $19,094 |
DNAPL Dteposal Year 0to 5
Chamcterization Sampiing 1 Ls $750 $750 Project Exper
Oversight of DNAPL Loadng 0 HR $80 $3,200 CH2M HILL 1 person
Annual DNAPL Disposal 6 DRUM $1,000.00 $6.000 CH2M HiLL Estmale
SUBTOTAL §9,950
System O&M
Pump Maintenance © HR $80 $3.200 Project Exper
Bulkding Maintenance 0 HR $80 $3,200 CHZM HILL 1 parson
SUBTOTAL $6.400
DNAPL Subtotal $16.350
Contingency A% $4.905 10% Scope + 20% Bd
SUBTOTAL $21,255
Total Annual O & M Year Oto 3 $07 833
Total Annual O & M Yesr 410 5 $40
Total Annual O & M Year 8 to 50 $19,004 | System Operation for 5 years
PERIODIC COSTS
uNIT
DESCRIPTION YEAR ary UNIT CO8T TOTAL NOTES
5 yoar Review 5 1 Ls $15,000 $15,000
5 year Review 10 1 Ls $15,000 $15,000
5 yenr Review 15 1 Ls $15,000 $15,000
5 yoar Review 20 1 Ls $15,000 $15.000
5 year Review 25 1 Ls $15,000 $15,000
5 yoar Review o 1 Ls $15,000 $15,000
5 year Roview 35 1 LS $15,000 $15,000
5 year Review 40 1 LS $15,000 $15.000
5 year Review 45 1 LS $15,000 $15.000
5 ysor Review 50 1 Ls $15,000 $15,000
TOTAL ANNUAL PERIODIC COST I $150,000 I
PRESENT VALUE ANALYSIS Drecount Aste = 30%
TOTAL COST DISCOUNT
COST TYPE YEAR TOTAL COST PER YEAR FACTOR (3%} PRESENT YALUE NOTES
CAPITAL COST ] $154,240 $154,240 1 000 $154.240
ANNUAL O&M COST 1.3 5292,898 $97,633 283 $276,165
ANNUAL O&M COST 4.5 $80,809 $40,249 175 $70.856
ANNUAL O&M COST 8.5 $850.248 $19,094 2118 $403,848
PERIODIC COST 5 $15,000 $15,000 088 $12.939
PERIOCDIC COST 10 $15.000 $15,000 074 811,164
PERIODIC COST 15 $15,000 $15,000 084 $9.628
PERIODIC COST 20 $15,000 $15,000 055 $8.305
PERIODIC COST 25 $15,000 $15,000 0.48 §7.164
PERIODIC COST 0 $15,000 $15,000 oa $8,180
PERIODIC COST 35 $15,000 $15,000 038 $5.331
PERIODIC COST & $15,000 $15,000 0.31 $4.598
PERIODIC COST 45 $15,000 §15,000 026 $3,967
PERIODIC COST 50 $15,000 $15,000 023 $3.422
$1,537,085 $977,603
TOTAL PRESENT YALUE OF ALTERNATIVE u‘n,gg]

SOURCE INFORMATION

Dunng the Feasibiity Study EPA 540-R-00-002 (USEPA, 2000)

1 United States Environmental Prolection Agency July 2000 A Guide 1o Preparing and Documenting Cost Estimates
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aternative:  Alternative D4 COST ESTIMATE SUMMARY
Name: In-Situ Thermal Treatment
Site: OMC Plant 2 (Operable Unit #4) Superfund Site, Waukegan, IL Description:  Treatment of DNAPL using thermal wells and heated extraction wells
Media: DNAPL and soil-vapor gxiraction wells to extract volatitized contaminants.
Phase: Feasibility Study Treatment of extracted contaminants with vapor & liquid treatment system
Base Yoar: 2006
Date: 5/30/2006 13 55
CAPITAL COSTS
UNIT
DESCRIPTION ary UNIT COST TOTAL NOTES
Institutional Cantrols (Groundwater Use Restrictions) 1 LS $15,000 $15.000
ISTD System Installation
Mobilization & Site Prep 1 LS $285,000 $2B85,000 Includes submittals,
Drilling Mobilization 1 LS $5.000 $5.000 CH2M HILL Est.
Hollow-Stem Auger Drilling (6 25" 1D} 750 T $64 $47.700 IPS Dnling Quote
4-inch Carbon Steel Weil Casing 125 FT $18 $2,250 Century Products, Inc.
4-inch Stainless Steel Well Screen 825 FT $45 $28,125 Century Products, Inc
Well Vaults 25 EA $1,000 $25,000 CH2M HILL Est.
Well Development 25 EA $250 $6,250 |PS Driling Quote
Well Construction Malerials 750 FT $30 $22,500 IPS Driling Quote
Driling Crew Per Diem 25 [s)4 $250 $6,250 (PS Dnling Quote
Oversight Per Diem 25 DY $750 $18,750 CH2M HILL Est. - 3 people
Well Decommusgsioning 25 EA $500 $12,500 Contractor Estmate
Demobilization 1 Ls $75,000 $75,000 Contractor Estmate
Electncal Installation 1 LS $341,700 $341,700 CH2M HiLL Estimate
Electrical Connection 1 LS $350,000 $350,000 CH2M HILL Estimate
Well Field Piping 2,500 FT $6.38 $15,975 CH2M HiLL Estimate
Snhakedown Testing 1 Ls $150,000 $150,000 Contractor Estimale
SUBTOTAL $1,392,000
Otigas Treatment System
Remediation Building w/ Electncal & HVAC 1 LS $60,000 $60,000 CH2M HILL Est
5,000 Gallon Tank 1 EA $7,954 $7,954 RS Means 33-10- 9660
MCC 1 EA $40,000 $40,000 CH2M HILL Est.
GAC Treatment System 1 EA $44,000 $44,000 Contractor Quotation
INC (transducers, etc) 30 EA $2,150 $64,500 Supplier Quotation
Transter Pump 4 EA $6,500 $26.000 CHZ2M HILL Est
PLC w/ Autodialer 1 LS $35,000 $35,000 CH2M HILL Est.
System Programming 150 HR $100 $15,000 CH2M HILL Est
Fittings, Valves, Miscellaneous Apperanances 1 LS $20.000 $20,000 CH2M HILL Est
Discharge Flowmeter 1 EA $12,000 $12,000 CH2M HILL Est.
Discharge Pipe 1,000 FT $6 39 $6,390 Supplier Quotation
Mechanical instatlation 25 PERCENT $1,042,327 $260,582 CH2M HILL Est
Electncal Installaton 35 PERCENT $1,042,327 $364,814 CH2M HILL Est
Heat Tracing 2,500 FT $10 $25,000 CH2M HILL Est
Bag Filters 4 EA $250 $1,000 CH2M HILL Est
Aotaling Vacuum Drum Filter 1 EA $100.000 $100,000 Supplier Quotation
pH Adusiment Storage Tanks 2 EA $7.954 $15.908 RS Means 33-10-9660
Mixer 3 EA $4.362 $13,087 RS Means 33-13-0428
Mnang Tank K] EA $4,714 $14,141 RS Means 33-10-9658
Chemical Feeder k| EA $3,099 $3.297 RS Means 33-12-9905
Startup - Labor 160 HRS $80 $12,800 CH2M Est - 2 persons
Startup- Equipment 1 LS $2,000 $2,000 CH2M Est
Start-up- Consumables 1 LS $1,000 $1,000 CH2M Est
DAF System 1 EA $123,000 $123,000 Supplier Quotation
Polymer Feed System 1 EA $23,000 $23,000 Supplier Quotation
Dosing Pump 2 EA $5,000 $10,000 Supplier Quotation
Asr Compressor 1 EA $5.000 $5,000 Supplier Quotation
SUBTOTAL $1,311,473
SUBTOTAL $2,718,473
Contingency 25% $679,618 10% Scope + 15% Bid
SUBTOTAL $3,398,092
Project Management 6% $203,885 USEPA 2000, p 5-13, $500K-$2M
Remedial Design 15% $508,714 USEPA 2000, p 5-13, $500K-$2M
Conslruction Management 10% $339,809 USEPA 2000, p 5-13, $500K-$2M
SUBTOTAL $1,053,408
TOTAL CAPITAL COST
OPERATIONS AND MAINTENANCE COST
DESCRIPTION YEAR Qry UNIT cosT TOTAL NOTES
Groundwater MNA Samples 8 LS $360 $2.880
QC Samples 1 Ls $360 $360
Groundwater Samphng, Level D
Labor 80 HRS $80 $6,400 CH2MEst
Equipment - meters 1 Ls $500 $500 CH2MEst.
Consumables 1 LS $500 $500 CH2MEst
Data Vahdation 4 HRS $80 $320 CH2MEst.
Reporting 16 HRS $80 $1,280 CHZMEst
SUBTOTAL $12,240
Allowance tor Misc. Items 20% $2,448
SUBTOTAL $14.688
Contingency 30% $4,406 10% Scope + 20% Bid
SUBTOTAL $19,094
Treatment System
Routine Operations. Maintenance, Monitoring 625 HR $80 $50,000
Waste Transporl 1 EA $115 $1,256 Assumes 20 tons/load non-hazardous
Waste Disposal 218 TON $18 $3,931 Assumes non-hazardous
pH Adjustment - Acid 18,250 GAL $1 $18,250 Assumes 98% sulluric acid
pH Adjusiment - Base 23,725 GAL $2 $47,450 Assumes 20% NaOH
Monthiy influenvEtiluent Sampling Labor 50 HR $80 $4,000 1 Site Visit Per Month
Monthly InfluentEffluent Sampling Analyticat 12 EA $285 $3,420 VOC analysis
Data Validation, Database Management 31 HR $80 $2,480
O&M Project Management 1 LS $19,618 $19,618
Eiectricity 12 Months $200 $2,400
Reporting 1 LS $20,000 $20,000
Groundwater Discharge 12 LS $0.00 $0 Assumes NPDES Discharge
Electricty For ISTD System Operation 3,000,000 KWH $0.08 $233,100 MEANS 33-42-0101
ISTD System O&M 2 YR  $165,000.00 $330,000
SUBTOTAL $735,905
Contingency 30% $220.772 10% Scope + 20% Bid
SUBTOTAL $975,771
TOTAL ANNUAL O&M COST $995,000
PERIODIC COSTS
UNIT
DESCRIPTION QTtYy UNIT COST TOTAL NOTES
5 year Review 5 1 LS $15,000 $15.000
5 year Review 10 1 LS $15,000 $15,000
SUBTOTAL $30,000
TOTAL ANNUAL PERIODIC COST
PRESENT VALUE ANALYSIS DiscountRale=  30%
TOTAL COST  DISCOUNT PRESENT
COST TYPE YEAR TOTALCOST PERYEAR FACTOR (3%) VALUE NOTES
CAPITAL COST 0 $4,500,000  $4,500,000 1.000 $4,500,000
ANNUAL O&M COST (system operation) 1to2  $1,990,000 $995,000 1.81 $1,903,902
ANNUAL O&M COST (MNA only) 31010 $152,756 $19,084 8.62 $126,343
PERIODIC COST 5 $15,000 $15,000 0.86 $12,939
PERIODIC COST 10 $15,000 $15,000 0.74 $11.181
$6,872,755 $6,554,345
TOTAL PRESENT VALUE OF ALTERNATIVE

SOURCE INFORMATION

1 United States Environmental Prolection Agency. July 2000 A Guide to Preparing and Documenting Cost Estimates
During the Feasibikity Study. EPA 540-R-00-002. (USEPA, 2000).




Alternative: Alternative D5 COST ESTIMATE SUMMARY
Name: In-Situ Soil Mixing
Site: OMC Piant 2 (Operable Unit #4) Superfund Site, Waukegan, IL Description:  Soils would be mixed with bentonite clay and zero-valent iron
Media: DNAPL using large diameter augers to stabilize and treat DNAPL area
Phase: Feasibility Study approximately 5,600 square feet with a DNAPL thickness of 2 feet.
Base Year: 2006
Date: 12/27/2006 13:17
CAPITAL COSTS
UNIT
DESCRIPTION Qary UNIT COST TOTAL NOTES
Institutional Controls (Groundwater Use Restrictions) 1 LS $15,000 $15,000
Soll Mixing
Mobilization/Demobilization 1LS $50,000 $50,000 Includes submittals;
Soil Mixing 1.8 $130,000 $130,000 Geo-Solutions Quotation
2ZVI-Clay Amendment 34 TN $750 $25,500 Project Exper
Installation of Potable Water Line 1L8 $50,000 $50,000 CH2M HILL Est.
Access Restriction (Fencing) 1LS $3,500 $3,500 CH2M HILL Est.
Ovaersight Labor 150 KR $80 $12,000 CH2 HILL 1 person
Oversight Per Diem 15 DY $250 $3,750 CH2M HILL 1 person
SUBTOTAL $274,750
Soil Confirmation Sampling
Soil Confirmation Samples During Mixing 20 EA $150 $3,000 CH2MHILL Est.
Soil Confirmation Samples Post-Mixing 20 EA $150 $3,000 Project. Experience
Direct Push Contractor 1EA $2,500 $2,500 |PS Drilling Quotation
Contractor Per Diem 2 DY $250 $500 IPS Drilling Quotation
Oversight Labor 24 HRS $80 $1,920 CH2M HILL 1 Person
Ovarsight Per Diem 2 DY $250 $500 CH2MHILL 1 Person
SUBTOTAL $11,420
Groundwater Monitoring Network Expansion
MobilizatiorvDemobilization tLS $5,000 $5,000 IPS Drilling Quotation
Hollow-Stern Auger Drilling (4.25" 1D Augers) 180 FT $25 $4,482 |IPS Driling Quotation
2-inch PVC Well Casing 140 FT $2.90 $406 Century Products, Inc.
2-inch Stainless Steel Well Screen 40 FT $40 $1,600 1PS Drilling
Well Construction Materials 180 FT $30 $5,400 |IPS Driling Quotation
Well Covers 8 EA $90 $720 Century Products, Inc.
Waell Development 8 EA $250 $2,000 IPS Driling Quotation
2" Expanding Locking Cap 8 EA $22 $176 Century Products, inc.
Drilling Contractor Per Diem 10 DY $250 $2,500 IPS Drilling Quotation
Oversight Labor 100 HR $80 $8,000 CH2M HILL 1 Person
Oversight Per Diem 100 DY $250 $25,000 CH2M HILL 1 Person
SUBTOTAL $55,284
SUBTOTAL $356.454
Contingency 25% $89,114 10% Scope + 15% Bid
SUBTOTAL $445,568
Project Management 6% $26,734 USEPA 2000, p. 5-13, $500K-$2M
Remedial Design 12% $53,468 USEPA 2000, p. 5-13, $500K-$2M
Construction Management 8% $35,645 USEPA 2000, p. 5-13, $500K-52M
SUBTOTAL $115,848
TOTAL CAPITAL COST
OPERATIONS AND MAINTENANCE COST
DESCRIPTION YEAR QTY UNIT COST TOTAL NOTES
Annual GW Sampling
Groundwater Samples 8 LS $360 $2,880
QC Samples 1 LS $360 $432
Groundwater Sampling, Level D
Labor 80 HRS $80 $6,400 CH2M HILL 2 persons
Equipment - meters 1 LS $500 $500 CH2M Est.
Consumables 1 LS $500 $500 CH2M Est.
Data Validation 4 HRS $80 $320 CH2M Est.
Reporting 16 HRS $80 $1,280 CH2M Est.
SUBTOTAL $12,312
Allowance for Misc. ltems 20% $2,462
SUBTOTAL $14,774
Contingency 30% $4,432 10% Scope + 20% Bid
SUBTOTAL $19,207
TOTAL ANNUAL O&M COST
PERIODIC COSTS
UNIT
DESCRIPTION QaTty UNIT COST TOTAL NOTES
5 year Review 5 1 LS $15.000 $15,000
5 year Review 10 1 LS $15,000 $15,000
SUBTOTAL $30,000
TOTAL ANNUAL PERIODIC COST $30,000
PRESENT VALUE ANALYSIS DiscountRate=  3.0%
TOTAL COST  DISCOUNT
COST TYPE YEAR TOTAL COST PER YEAR FACTOR (3%) PRESENT VALUE NOTES
CAPITAL COST 0 $561,400 $561,400 1.000 $561,400
ANNUAL O&M COST 1010 $192,000 $19,200 8.53 $163,780
PERIODIC COST 5 $15,000 $15,000 0.86 $12,939
PERIODIC COST 10 $15,000 $15,000 0.74 $11,161
$783,400 $749,280
TOTAL PRESENT VALUE OF ALTERNATIVE $749,300
SOURCE INFORMATION
1. United States Environmental Protection Agency. July 2000. A Guide to Preparing and Documenting Cost Estimates
During the Feasbiiity Study. EPA 540-R-00-002. (USEPA, 2000).
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COMPARISON OF TOTAL COST OF REMEDIAL ALTERNATIVES

Site: OMC Plant 2 (Operable Unit #4) Superfund Site, Waukegan, IL Base Year: 2006
Media: Groundwater Date: 12/27/2006 13:21
Phase: Feasibility Study
Alternative G1 Alternative G2 Alternative G3a Alternative G3b Altemnative G4a Alternative G4db Alternative G5
Groundwater
MNA and . . . Collection and Groundwater .
No Further Action. Institutional |n-S|:;t:dS;?(r)r[11lcal Eg:::g;e: d:g;ii:u Treatment with Collection and In-?::;.laTmhzrr::'lal
Controls. Monitored Natural Treatment to MCLs
Attenuation
Total Project Duration (Years) 50 50 50 50 50 50 10
Capital Cost $0 $15,000 $7,026,200 $4,998,600 $2,500,000 $3,582,900 $13,600,000
Annual O&M Cost $0 $96,000 $95,000 $95,000 $424,000 $509,000 $9,934,000
Total Periodic Cost $150,000 $150,000 $150,000 $150,000 $150,000 $150,000 $30,000
Total Present Value of Alternative $73,000 $2,901,000 $10,613,000 $8,586,000 $7,819,000 $10,990,000 $33,259,000

Disclaimer: The information in this cost estimate is based on the best available information regarding the anticipated scope of the remedial altematives. Changes in the cost elements are likely to occur as a resuit of new
information and data collected during the engineering design of the remedial altematives. This is an order-of-magnitude cost estimate that is expected to be within -50 to +100 percent of the actual project costs.

OMC - FS GW Alt Costs.xls/Cost Comparison

Sheet 1 of 8




Alternative G1

COST ESTIMATE SUMMARY

Alternative:
Name: No Further Action.
Site: OMC Plant 2 (Operable Unit #4) Superfund Site, Waukegan, IL Description:  No additional actions undertaken other than the required
Media: Groundwater 5 year reviews.
Phase: Feasibility Study
Base Year: 2006
Date: 12/27/2006 13:21
CAPITAL COSTS
UNIT
DESCRIPTION QrTy UNIT COST TOTAL NOTES
No construction $0
TOTAL CAPITAL COST
OPERATIONS AND MAINTENANCE COST
UNIT
DESCRIPTION QTY UNIT COST TOTAL NOTES
None 0 LS $0 $0
TOTAL ANNUAL O&M COST
PERIODIC COSTS
UNIT
DESCRIPTION YEAR Qry UNIT COST TOTAL NOTES
5 year Review 5 1 LS $15,000 $15,000
5 year Review 10 1 LS $15,000 $15,000
5 year Review 15 1 LS $15,000 $15,000
5 year Review 20 1 LS $15,000 $15,000
5 year Review 25 1 LS $15,000 $15,000
5 year Review 30 i LS $15,000 $15,000
5 year Review 35 1 LS $15,000 $15,000
5 year Review 40 1 LS $15,000 $15,000
5 year Review 45 1 LS $15,000 $15,000
5 year Review 50 1 LS $15,000 $15,000
Total $150,000
PRESENT VALUE ANALYSIS Discount Rate = 3.0%
TOTAL COST  DISCOUNT PRESENT
COST TYPE YEAR TOTALCOST PERYEAR FACTOR (3%) VALUE NOTES
CAPITAL COST 0 $0 $0 1.000 $0
ANNUAL O&M COST 1 to 50 $0 $0 25.73 $0
PERIODIC COST 5 $15,000 $15,000 0.86 $12,939
PERIODIC COST 10 $15,000 $15,000 0.74 $11,161
PERIODIC COST 15 $15,000 $15,000 0.64 $9,628
PERIODIC COST 20 $15,000 $15,000 0.55 $8,305
PERIODIC COST 25 $15,000 $15,000 0.48 $7,164
PERIODIC COST 30 $15,000 $15,000 0.41 $6,180
PERIODIC COST 35 $15,000 $15,000 0.36 $5,331
PERIODIC COST 40 $15,000 $15,000 0.31 $4,598
PERIODIC COST 45 $15,000 $15,000 0.26 $3,967
PERIODIC COST 50 $15,000 $15,000 0.23 $3,422
$150,000 $72,695
TOTAL PRESENT VALUE OF ALTERNATIVE $73,000

SOURCE INFORMATION

1. United States Environmental Protection Agency. July 2000. A Guide to Preparing and Documenting Cost Estimates

During the Feasibility Study. EPA 540-R-00-002. (USEPA, 2000).
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aternative:  Alternative G2 COST ESTIMATE SUMMARY
Name: MNA and Institutional Controls.
Site: OMC Plant 2 (Operable Unit #4) Superfund Site, Waukegan, IL Description:  Institutional controls include identification of DNAPL area.
Media: Groundwater Confirmation groundwater sampling would be conducted every
Phase: Feasibility Study quarter for 2 years and then annually thereafter to assure that attenuation
Base Year: 2006 is occuring and that the plume is not expanding.
Date: 12/27/2006 13:21
CAPITAL COSTS
UNIT
DESCRIPTION QTry UNIT COST TOTAL NOTES
Institutional Controls (Groundwater Use Restrictions) 1 LS $15,000 $15,000 ID DNAPL Area
TOTAL CAPITAL COST
OPERATIONS AND MAINTENANCE COST
DESCRIPTION YEAR QTY UNIT COST TOTAL NOTES
GW MNA Sampling
Groundwater MNA Samples 30 EA $360 $10,800 Contractor Estimate
QC Samples 9 EA $360 $3.240 Contractor Estimate
Groundwater Sampling, Level D
Labor 500 HRS $80 $40,000 CH2M Est. - 5 people
Equipment - meters 4 LS $500 $2,000 CH2M Est.
Consumables 1 LS $500 $500 CH2M Est.
Data Validation 40 HRS $80 $3,200 CH2M Est.
Reporting 16 HRS $80 $1,280 CH2M Est.
SUBTOTAL $61,020
Allowance for Misc. items 20% $12,204
SUBTOTAL $73,224
Contingency 30% $21,967 10% Scope + 20% Bid
SUBTOTAL $95,191
TOTAL ANNUAL O&M COST Year 0 to 2 $761,530 | Quarterly for 2 years
TOTAL ANNUAL O&M COST Year 3 to 50 $96,000
PERIODIC COSTS
UNIT
DESCRIPTION YEAR QTy UNIT COST TOTAL NOTES
5 year Review 5 1 LS $15,000 $15,000
5 year Review 10 1 LS $15,000 $15,000
5 year Review 15 1 LS $15,000 $15,000
5 year Review 20 1 LS $15,000 $15,000
5 year Review 25 1 LS $15,000 $15,000
5 year Review 30 1 LS $15,000 $15,000
5 year Review 35 1 LS $15,000 $15,000
5 year Review 40 1 LS $15,000 $15,000
5 year Review 45 1 LS $15,000 $15,000
5 year Review 50 1 LS $15,000 $15,000
Total $150,000
TOTAL ANNUAL PERIODIC COST $150,000
PRESENT VALUE ANALYSIS Discount Rate = 3.0%
TOTAL COST  DISCOUNT PRESENT
COST TYPE YEAR TOTALCOST PERYEAR FACTOR (3%) VALUE NOTES
CAPITAL COST 0 $15,000 $15,000 1.000 $15,000
ANNUAL O&M COST - Quarterly Sampling Oto2 $761,530 $380,765 1.913 $728,582
ANNUAL O&M COST 3t050  $4,569,178 $95,191 23.816 $2,084,956  Annual Sampling
PERIODIC COST 5 $15,000 $15,000 0.86 $12,939
PERIODIC COST 10 $15,000 $15,000 0.74 $11,161
PERIODIC COST 15 $15,000 $15,000 0.64 $9,628
PERIQDIC COST 20 $15,000 $15,000 0.55 $8,305
PERIODIC COST 25 $15,000 $15,000 0.48 $7.164
PERIODIC COST 30 $15,000 $15,000 0.41 $6,180
PERIODIC COST 35 $15,000 $15,000 0.36 $5,331
PERIODIC COST 40 $15,000 $15,000 0.31 $4,598
PERIODIC COST 45 $15,000 $15,000 0.26 $3,967
PERIODIC COST 50 $15,000 $15,000 0.23 $3,422
$5,495,707 $2,901,233
TOTAL PRESENT VALUE OF ALTERNATIVE $2,901,000

SOURCE INFORMATION

1. United States Environmental Protection Agency. July 2000. A Guide to Preparing and Documenting Cost Estimates
During the Feasibility Study. EPA 540-R-00-002. (USEPA, 2000).
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atemative:  Alternative G3a COST ESTIMATE SUMMARY
Name: In-Situ Chemical Reduction
Site: OMC Plant 2 (Operable Unit #4) Superfund Site, Waukegan, IL Description:  ISCR includes injection of chemical amendments into the groundwater
Medla: Groundwater to treat the groundwater plume of CVOC concentrations greater than
Phase: Feasibility Study 1 mg/L to concentrations amenable to MNA.
Base Year: 2006
Date: 12/27/2006 13:21
CAPITAL COSTS
UNIT
DESCRIPTION QTy UNIT COST TOTAL NOTES
Institutional Controls (Groundwater Use Restrictions) 1 LS $15,000 $15,000
Injection of ISCR Amendment
Mobilization/Demabilization 1L8 $15.000 $15.000 Includes submttals:
2-inch diameter concrete cores 100 EA $120 $12,000 IPS Driling Quote
ISCR Amendment 2,132,500 B $2 $3,847,.500 Vendor Quotation
ISCR Amendment Injection 100 DY $2.450 $245.000 Vendor Quotation
Injection Subcontractor Per Diem 100 DY $250 $25,000 Project Exper
Oversight Labor 1000 HR $80 $80,000 CH2M HILL 1 person
Qversight Per Diem 100 DY $250 $25,000 Project Exper
SUBTOTAL $4,249,500
Monitoring Well Installation
Mobilization/Demobilization 118 $5,000 $5.000 Includes submittals.
Hollow-Stem Auger Drilling (4.25" ID) 360 FT $25 $8,964 Project Exper
2-inch PVC Waell Casing 280 FT $2.90 $812 Century Products, Inc
2-inch PVC Well Screen 80 FT $6.82 §546 Century Products, Inc.
Well Construction Materiais 360 FT $30 $10,800 Project Exper
Well Covers 16 EA $90 $1,440 Century Products, inc
Waell Development 16 EA $250 $4,000 Project Exper
Drilling Crew Per Diem 10 OY $250 $2,500 Project Exper
Ovaersight Labor 100 HA $80 $8,000 CH2M HILL 1 person
Ovaersight Per Diem 10 DY $250 $2.500 CH2M HILL 1 person
SUBTOTAL $44 562
Mixing and Support Equipment
Installation of Potable Water Line 1LS $50,000 $50,000 CH2M HILL Est.
5,000 Gallon Above-Ground Tank 1 EA $7.954 $7,954 33-10- 9660
Product mixer 1EA $4,362 $4,362 33-13-0428
Installation of Electrical Service 1LS $20,000 $20,000 Project Exper
SUBTOTAL $82,316
SUBTOTAL $4,391,378
Contingency 25% $1,097,.844 10% Scope + 15% Bid
SUBTOTAL $5.489,222
Project Management 8% $439,138 USEPA 2000, p. 5-13, $2M-$10M
Remedial Design 10% $548,922 USEPA 2000, p. 5-13, $2M-$10M
Construction Management 10% $548,922 USEPA 2000, p. 5-13, $2M-S$10M
SUBTOTAL $1,536,982
TOTAL CAPITAL COST
OPERATIONS AND MAINTENANCE COST
DESCRIPTION YEAR QTYy UNIT COST TOTAL NOTES
GW MNA Sampling
Grountwater MNA Samptes 30 EA $360 $10,800 Contractor Estimate
QC Samples 9 EA 3360 $3.240 Contractor Estimate
Groundwater Sampling. Level D
Labor 500 HRS $80 $40,000 CH2M Est. - 5 persons
Equipment - meters 4 LS $500 $2,000 CH2M Est.
Consumables 1 LS $200 $200 CH2M Est.
Data Validation 40 HRS $80 $3.200 CH2M Est.
Reporting 16 HAS $80 $1.280 CH2M Est.
SUBTOTAL $60.720
Allowance for Misc. llems 20% $12,144
SUBTOTAL $72,864
Contingency 30% $21,859 10% Scope + 20% Bid
SUBTOTAL $94,723
TOTAL ANNUAL O&M COST Year 010 3 MNA Monitoring Quarterly for 3 years
TOTAL ANNUAL O&M COST Year 4 to 50 MNA Monitoring Annually
PERIODIC COSTS
UNIT
DESCRIPTION YEAR QTY UNIT COSY TOTAL NOTES
5 year Review 5 1 LS $15,000 $15,000
5 year Review 10 1 LS $15,000 $15,000
5 year Review 15 1 LS $15,000 $15,000
5 year Raview 20 1 LS $15.000 $15,000
5 year Review 25 1 LS $15,000 $15,000
5 year Review 30 1 LS $15,000 $15,000
5 year Review 35 1 LS $15,000 $15,000
5 year Review 40 1 LS $15,000 $15,000
5 year Review 45 1 LS $15,000 $15,000
5 year Review 50 1 LS $15,000 $15,000
$150,000
TOTAL ANNUAL PERIODIC COST
PRESENT VALUE ANALYSIS DiscountRate = 3.0%
TOTAL COST DISCOUNT PRESENT
COST TYPE YEAR TOTAL COST PER YEAR FACTOR (3%) VALUE NOTES
CAPITAL COST 0 $7,026,200 $7.026,200 1.000 $7.026,200
ANNUAL O&M COST - Quarterly Sampling 0to3  $1,136,678 $568,339 2.829 $1,607,611
ANNUAL O&M COST 41050  $4,560,000 $95,000 22.90 $1,906,891  Annual Sampling
PERIODIC COST 5 $15,000 $15,000 0.86 $12,939
PERIODIC COST 10 $15,000 $15,000 0.74 $11,161
PERIODIC COST 15 $15,000 $15,000 0.64 $9.628
PERIODIC COST 20 $15,000 $15,000 0.55 $8,305
PERIODIC COST 25 $15,000 $15,000 0.48 $7.164
PERIODIC COST 30 $15,000 $15,000 0.41 $6,180
PERIODIC COST 35 $15,000 $15,000 0.36 $5,331
PERIODIC COST 40 $15,000 $15,000 0.31 $4,598
PERIODIC COST 45 $15,000 $15,000 0.26 $3,.967
PERIODIC COST 50 $15,000 $15,000 023 422
$12,872,878 $10,613,397
TOTAL PRESENT VALUE OF ALTERNATIVE

155674.02 14.01/0MC - FS GW Alt Coals.xls

SOURCE INFORMATION

1. United States Environmental Protection Agency. July 2000. A Guide to Preparing and Documenting Cost Estimates

During the Feasibility Study. EPA 540-R-00-002. (USEPA, 2000).
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atermative:  Alternative G4a COST ESTIMATE SUMMARY
Name: Groundwater Collection and Treatment with Monitored Natural Attenuation
OMC Plant 2 (Operable Unit #4) Superfund Site, Waukegan, IL Description:  Institutional conlrols include Classification Excephion Area.
Groundwater Groundwater collection with 38 - 4-inch diameter EWs
Feasibility Study and treatment using an activated carbon process with discharge of treated effluent
Base Year: 2008 to Lake Michigan via NPDES. Treatment continuing until groundwater concentrations
Date: 12/27/2008 13:21 are amenable to MNA, approximately 6 years.
CAPITAL COSTS
UNIT
DESCRIPTION QTY UNIT COST TOTAL NOTES
Institutional Controls (G Use R i 1 LS $15,000 $15,000
EW instaliation
MobilizatiorvDemobikzation 1 LS $25,000 $25,000 Includes submittals;
Concrete Cutting for Waell Vault Installation 30 EA $250 $7.500 CH2M HILL Est,
Hollow-Stem Augar Drilling (6.25" 1D) 900 FT $64 $57,240 IPS Drilling Quote
4-inch Carbon Steel Well Casing 585 FT $18 $10,530 Century Products, Inc.
4-inch Stainless Steel Well Screen 585 FT $45 $26.325 Century Products, Inc.
Well Vaults 30 EA $1,000 $30,000 CH2M HILL Est.
Well Development 30 EA $250 $7,500 IPS Dnlhing Quote
Well Construction Malerals 900 FT $30 $27,000 IPS Drilling Quote
1-inch HDPE Conveyance Piping 2,000 FT $0.28 $560 Contractor Quotation
2-inch HDPE Conveyancs Piping 500 FT $0.83 $415 Contrador Quotation
4-inch HOPE Conveyance Piping 1,880 FT $295 $5.5468 Conlractor Quotalion
6-inch HDPE Conveyance Piping 200 FT $6.39 $1.278 Contractor Quotalion
Miscellaneous Pipe Fittings 1 LS $25,000 $25,000 Contractor Quotation
Trenching 4,580 LF 330 $137,400 Project Exper
Groundwater Extraction Pumps 30 EA $1.310 $39,291 Contractor Quotation
SUBTOTAL $400,585
Treatment System
Remediation Building w/ Electrical & HVAC 1 LS $60,000 $60,000 CH2M HILL Est
5,000 Gallon Tank 1 EA $7.954 $7,954 RS Means 33-10- 9660
MCC 1 EA $40,000 $40,000 CH2M MILL Est
GAC Treatment System 1 EA $44.000 $44,000 Contractor Quotation
INC (transducers, eic) 30 EA $2,150 $64,500 Supplier Quotation
Transfer Pump 4 EA $6.500 $26,000 CH2M HILL Est.
PLC w Autodiater 1 LS $35,000 $35,000 CH2M HILL Est.
System Programming 150 HR $100 $15,000 C.42M HILL Est.
Fittings, Valves, Misceilaneous Appertanances 1 LS $20,000 $20,000 CH2M HILL Est.
Discharge Flowmeter 1 EA $12,000 $12,000 CH2M HILL Est.
Discharge Pipe 1000 FT $6.39 $6,380 Supplier Quotation
Machanical tnstallation 25 PERGENT $681.022 $170,255 CH2M HILL Est.
Electrical Installation 35 PERCENT $681,022 $238,358 CH2M HILL Est
Heat Tracing 4580 FT $10 $45,800 CH2M HILL Est.
Bag Filters 4 EA $250 $1,000 CH2M HILL Est.
Rotaling Vacuum Drum Filter 1 EA $100,000 $100,000 Supplier Quotation
pH Adjustment Storage Tanks 2 EA $7.954 $15.908 RS Means 33-10-9660
Mixer 3 EA $4.362 $13,087 RS Means 33-13-0428
Mixing Tank 3 EA 34,714 $14,141 RS Means 33-10-9658
Chemical Feeder 3 EA $3.099 $9.297 RS Means 33-12-9905
: Startup - Labor 160 HRS $80 $12,800 CH2M Est - 2 persans
Startup- Equipment 1 LS $2,000 $2,000 CH2M Est.
! Start-up- Consumabies 1 LS $1,000 $1,000 CH2M Est,
) DAF System 1 EA $123.000 $123,000 Supplier Quotation
Polymer Feed System 1 EA $23,000 $23,000 Supplier Quotation
Dosing Pump 2 EA $5.000 $10,000 Supplier Quotation
Alr Compressor 1 EA $5.000 $5,000_ Supplier Quotalion
SUBTOTAL $1,115.490
SUBTOTAL $1,531,075
Contingency 25% $362,769 10% Scope + 15% Bid
; SUBTOTAL $1,913,843
Project Management 8% $114,831 USEPA 2000, p. 5-13, $500K-$2M
Remedial Design 15% $287,077 USEPA 2000.p 5-13, $500K-$2M
Construction Management 10% $191,384 USEPA 2000, p. 5-13, $500K-$2M
SUBTOTAL $593,291
TOTAL CAPITAL COST
OPERATIONS AND MAINTENANCE COST
DESCRIPTION YEAR QTY UNIT COST TOTAL NOTES
Annual GW Sampiing
Groundwater MNA Samples 30 LS $360 $10,800
QC Samples 9 LS $360 $3.240
Groundwater Sampling. Level D
Labor 500 HRS $80 $40,000 CH2M Est. - 5 people
Equipmen! - meters 4 LS $500 $2,000 CH2M Est.
Consumables 1 Ls $200 $200 CH2M Esl.
Dala Validation 40 HRS $80 $3.200 CH2M Est.
Reporting 16 HAS $80 $1,280 CH2M Est.
SUBTOTAL $60,720
Allowance for Misc. Items 20% $12,144
‘ SUBTOTAL $72,864
1 Contingency 30% $21,859  10% Scope + 20% Bid
‘ SUBTOTAL $94,723
‘ Treatment System
Routine Operalions. Maintenance, Monitoring 825 HR $80 $50,000
; Waste Transporl 1 EA $115 $1,256 Assumes 20 tonsfoad non-hazardous
‘ Waste Disposal 218 TON $18 $3.931 Assumes non-hazardous
pH Adjustment - Acd 18,250 GAL $1 $18,250 Assumes 98% sulfuric acid
pH Adjusiment - Base 23,725 GAL $2 $47.450 Assumes 20% NaOH
Monthly Infiuent/Effluent Sampling Labor 50 HR $80 $4,000 1 Site Visit Per Month
Monthly Influent/Etfluent Sampling Analytical 12 EA $285 $3.420 VOC analysis
Data Vahidation, Database Management 31 HR $80 $2,480
O&M Project Management 1 Ls $19.818 $19.618
Electricity 12 Months $200 $2,400
Reporiing ] LS $20,000 $20,000
Groundwater Discharga 31,536,000 GAL $0.00 $0 Assumes NPDES Discharga
Electricity For EW Pumps 98,024 KWH $0 08 $7.616 MEANS 33-42-0101
SUBTOTAL $180,422 10% Scope + 20% Bid
Contingency 30% $54,126
SUBTOTAL $329,271
TOTAL ANNUAL O&M COST
PERIODIC COSTS
UNIT
DESCRIPTION Qry UNIT COST TOTAL NOTES
S year Review 5 1 LS $15,000 $15,000
§ year Review 10 1 Ls $15,000 $15.000
5 year Review 15 1 LS $15,000 $15,000
5 year Review 20 ) LS $15.000 $15,000
5 year Review 25 1 Ls $15,000 $15,000
S year Review 30 1 Ls $15,000 $15.000
5 year Review 35 1 LS $15,000 $15,000
5 year Review 40 1 LS $15.000 $15,000
5 year Review 45 1 LS $15,000 $15,000
5 year Review 50 1 LS $15,000 $15,000
SUBTOTAL $150,000
TOTAL ANNUAL PERIODIC COST
PRESENT VALUE ANALYSIS Discount Rate = 3.0%
TOTAL COST  DISCOUNT PRESENT
' COST TYPE YEAR TOTAL COST PERYEAR FACTOR (3%) VALUE NOTES
CAPITAL COST o $2,500,000 $2,500,000 1 000 $2.500.000
ANNUAL O&M COST 11010  $4,240,000 $424,000 8.53 $3,616.806
ANNUAL O&M COST 111050 $3,788,928 $94,723 17.20 $1,629,197
PERIODIC COST 5 $15,000 $15,000 0.86 $12,939
PERIODIC COST 10 $15,000 $15,000 0.74 $11,161
PERIODIC COST 15 $15.000 $15,000 0.64 $9,628
PERIODIC COST 20 $15,000 $15,000 055 $8,305
PERIODIC COST 25 $15,000 $15,000 048 $7.164
PERIODIC COST 30 $15.000 $15,000 0.41 $6,180
! PERIODIC COST 35 $15,000 $15,000 0.38 $5,331
! PERIODIC COST 40 $15,000 $15,000 0.31 $4,598
! PERIODIC COST a5 $15,000 $15,000 026 $3,967
H PERIODIC COST 50 $15,000 $15,000 0.23 $3,422
‘[ $10,878,928 $7.818.698
G TOTAL PRESENT VALUE OF ALTERNATIVE
|
" SOURCE INFORMATION
I 1 United States Environmental Protection Agency. July 2000. A Guide to Preparing and Dacumenling Cost Estimates
During the Feasibility Study. EPA 540-R-00-002. (USEPA, 2000).
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Alternative G4b

COST ESTIMATE SUMMARY

Alternative:
Name: Groundwater Collection and Treatment to MCLs
Site: OMC Flant 2 (Operable Und #4} Superdund Site. Waukegan, iL Description:  Institutional controls include Classiication Exception Area
Media: Groundwater Groundwater colleclion with 60 - 4-inch diameter EWs
Phase: Feasbilty Study and Ireatmeni using an aclivaled carbon process with discharge of treated effluent
Base Year: 2008 to take Michigan via NPDES Treatment continuing urtil groundwater concentrations
Date: 12/27/2006 13 21 meet MCLs, approximately 18 years
CAPITAL COSTS
UNIT
DESCRIPTION Qary UNIT COST TOTAL NOTES
Controls { ter Use Restrictions) 1 Ls $15.000 $15,000
EW Installation
Movilizatior/Demobilization 118 325,000 $25,000 includies subminats.
Concrete Cutting tor Well Vault Installation €0 EA $250 $15,000 CH2MHILL Est
Hollow-Stem Auger Drifiing (6 25" ID) 1.800 FT $64 $114,480 IPS Driling Quote
4-inch Carbon Steel Well Casing 1,020 FT $18 $18,360 Century Products, Inc
4-inch Stainless Steel Well Screen 1,020 FT $45 $45.900 Cenlury Products, InC
Well Vauts 60 EA $1,000 $60,000 CH2M HILL Est
Waell Developmant 60 EA $250 $15.000 IPS Driling Quote
Wall Construction Materials 1,800 FT $30 $54,000 IPS Driling Quote
1-incn HOPE Conveyance Piping 2,500 FT $028 $700 Contractor Guotation
2-nch HDPE Convayance Piping 500 FT $0.83 $415 Contracior Quotatien
4-inch HDPE Conveyance Piping 1.880 FT $295 $5,546 Contractor Quotation
6-inch HDPE Conveyarce Piping 200 FT $6 39 $1,278 Contractor Quotation
Miscellaneous Pipe Fittinga 118 $44,000 $44,000 Cortractor Quotation
Tranching 4,580 LF $30 $137,400 Project Exper-M G
Groundwater Extraction Pumps 60 EA $1,310 $78,581 Contractor Quotation
SUBTQTAL $615,660
Treatment System
Remediation Building w/ Electrical & HYAC tLS $60.000 $60,000 CH2M HILL Est
5,000 Galion Tank 1 EA $7,954 $7,954 33-10- 9660
GAC Treatment System Y EA $88.,000 $88,000 Supplier Quotation
MCC 1EA $40,000 $40,000 CH2MHILL Est.
Discharge Flowmeler 1EA $12,000 $12,000 CH2M HILL Est
Inc (transducers, eic) 60 EA $2,200 $132,000 Supplier Quotation
Transter Pump 2EA $6,500 $13,000 CH2M HitL Est
PLC with Autodiater 1L8 $35,000 $35.000 CH2M HILL Est
System Programming 180 HR $100 $15,000 CH2M HILL Est
Fittings, Valves, Miscellaneous Appertanances 1L8 $10,000 $10,0600 CH2ZM HILL Est
GAC Treatman System 1 EA $88.000 $88,000 Suppler Quatation
Dischargs Pipa 1,000 FT $639 $6,390 Supptier Cuotation
Mechanical Installation 25 PERCENT $1,123,357 $280,839 25% of base captal cost
Electrical Instaliation 35 PERCENT $1,123,357 $393,175 35% of basa capital cost
Heat Tracing 4580 FT $10 $45.800 CH2MHILL Est
Bag Fitars 4EA $250 $1,000 CH2MHILL Est
Rotating Vacuum Drum Filter 1 EA $100,000 $100,000 Supplier Quotation
pH Adjustment Storage Tarks 2 EA $7.954 $15.908 Assumes 5,000 gallon AST
Mixer 3 EA $4.362 $13,087 RS Means 33-13-0428
Mixing Tank 3EA $4.714 $14,141 RS Means 33-10-9658
Chemical Feeder 3 EA $3,099 $9,297 RS Means 33-12-9905
Startup - Labor 180 HAS $80 $12,800 CH2MEst - 2 persons
Startup- Equipmert 118 $2,000 $2,000 CH2MEst
Start-up- Consumables 1LS $1.000 $1,000 CH2M Est
DAF System 1 EA $123,000 $123,000 Suppler Quotation
Polymer Feed System 1EA $23,000 $23,000 Supptier Quotation
Dosing Pump 2EA $5,000 $10,000 Suppfier Quotation
Air Compressor 1 EA $5,000 $5,000_Suppilier Quotation
SUBTOTAL $1,557.391
SUBTOTAL 2,198,052
Contingancy 25% $547,013 10% Scope + 15% Bid
SUBTOTAL $2,735,065
Project Management 6% $164,104 USEPA 2000, p 5-13, $500K-$2M
Remadial Design 15% $410,260 USEPA 2000, p. 5-13, $500K-$2M
Construction Managemen 10% $273,508 USEPA 2000, p 5-13. $500K-$2M
SUBTOTAL $847,870
TOTAL CAPITAL COST
OPERATIONS AND MAINTENANCE COST
DESCRIPTION YEAR aTyY UNT COST TOTAL NOTES
Annual GW Sampling
Groundwater MNA Samples 30 Ls $360 $10,800
QC Samples 9 Ls $360 $3,240
Groundwater Sampling, Levat D
Labor 500 HRS $80 $40,000 CH2M Est - 5 people
Equipment - meters 4 LS $500 $2,000 CH2M Est
Consumablaes 1 LS $200 $200 CH2M Est
Data Validation 40 HRS 380 $3,200 CH2M Es
Reporting 16 HRS $80 $1,280 CH2M Est
SUBTOTAL 360,720
Allowance tor Misc Items 20% $12,144
SUBTOTAL $72,864
Contingency 30% $21,859 10% Scope + 20% Bid
SUBTOTAL $94,723
Treatment System
Routine Operations, Maintenance, Monitoring 1.250 HR $80 $100,000
Waste Transport 1 EA $115 $1,256 Assumes non-haz and 20 tons/load
Waste Disposal 218 TCN $18 $3,931 Assumes nen-haz
pH Adjustment - Acid 18,250 GAL $1 $18.250 Assumes 98% sulfuric acid
pH Adjustrment - Base 23,725 GAL $2 $47,450 Assumaes 20% NaOH
Annual Influent/Effluer Sampling Labor 50 HR $80 $4,000 1 Sne Visit Per Month
Monthly trfluent/EHiuent Sampling Analytical 12 €A $285 $3.420 3 YOC analytical samples per month
Data Validation, Database Managsment 3 Hr $80 $2,480
Q&M Projact Management 1 LS $27.118 $27.118
Electricity 12 Months $200 $2,400
Aepotting 1 LS $20,00Q $20,000
Groundwater Discharge 63072000 GAL 000 $0 Assumes NPDES Discharge
Electricity For EW Pumps 196048 8 KWH $0.08 $15,233 MEANS 33-42-0101
SUBTOTAL $245,538 10% Scopa + 20% Bid
Coringency % $73,861
SUBTOTAL $413.923
TOTAL ANNUAL O&M COST
PERIODIC COSTS
UNIT
DESCRIPTION QTY UNIT COST TJOTAL NOTES
S year Raview 5 1 Ls $15,000 $15,000
S yoar Review 10 1 LS $15,000 $15.000
S yoar Review 15 1 s $15.000 $15,000
5 yoar Review 20 1 Ls $15,000 $15,000
S year Review 25 1 LS $15,000 $15,000
5 year Review 30 1 Ls $15,000 $15,000
5 year Raview 35 1 LS $15,000 $15.000
5 year Review 40 1 LS $15,000 $15,000
5 year Review 45 1 LS $15,000 $15,000
5 year Raviaw 50 1 LS $15,000 $15.000
SUBTOTAL $150,000
TOTAL ANNUAL PERIODIC COST
PRESENT VALUE ANALYSIS Discount Rate = 30%
TOTAL COST  DISCOUNT PRESENT
COST TYPE YEAR TOTAL COST PER YEAR _FACTOR (3%) VALUE NOTES
CAPITAL COST Q $3,582.900 $3,582,900 1000 $3,582,900
ANNUAL O&M COST., 11015  $7,635,000 $509,000 1194 $6,076,409
ANNUAL O&M COST 151050 $3,788,928 $94,723 1379 $1,306,406  MNA Monitoring Oniy
PERIODIC COST 5 $15,000 $15.000 0886 $12.939
PERICDIC COST 10 $15,000 $15,000 0.74 $11,1861
PERIODIC COST 15 $15,000 $15,000 064 $9.628
PERIODIC COST 20 $15,000 $15,000 055 $8,305
PERIODIC COST 25 $15,000 $15,000 048 $7.184
PERIODIC COST 30 $15.000 $15,000 04t %6.180
PERIODIC COST 35 $15.000 $15,000 036 $5.331
PERIODIC COST 40 $15.000 $15.000 031 $4.598
PERIODIC COST 45 $15.000 $15.000 028 $3.967
PERIODIC COST 50 $15,000 $15,000 023 $3.422
$15,036,828 $10,989.816

TOTAL PRESENT VALUE OF ALTERNATIVE

$10,990,000

SOURCE INFORMATION

1 Uniled States Environmartal Prolection Agency July 2000. A Guide to Preparing and Documenting Cost Estimales
During the Feasibitity Study EPA 540-R-00-002 (USEPA, 2000)




DYl

arernative:  Alternative G5 COST ESTIMATE SUMMARY
Name: In-Situ Thermal Treatment
Site: OMC Ptant 2 (Operable Unit #4) Superund Site, Waukegan, L Description:  Treatment of groundwater using thermal wells and heated extraction wells
Media: Groundwater and soil-vapor extraction wells to extract volatilized contaminants
Phase: Feasibility Study Treatment of extracted contaminants with vapor & liquid treatment system.
Base Year: 2008
Date: 12/27/2006 13:21
CAPITAL COSTS
UNIT
DESCRIPTION aTy UNIT COSsT TOTAL NOTES
Institutional Controls (Groundwater Use Restrictions) 1 LS $15,000 $15,000
ISTD System Installation
Mobilization & Site Prep 1 LS $285,000 $285,000 Includes submittals,
Dniling Mobilization 3 LS $5,000 $15,000 CH2M HILL Est
Hollow-Stem Auger Drilling (6.25" ID) 29,250 FT $64 $1,860,300 IPS Driling Quote
4-inch Carbon Steel Well Casing 4,875 FT $18 $87,750 Century Products, Inc.
4-inch Stainless Steel Well Screen 24,375 FT $45 $1.096.875 Century Products, Inc.
Well Vaults 975 EA $1.000 $975,000 CH2M HILL Est.
Well Development 975 EA $250 $243,750 |PS Driling Quote
Well Construction Materials 29,250 FT $30 $877.500 IPS Drilling Quote
Driting Crew Per Diem 200 DY $750 $150,000 IPS Drilling Quote
Oversight Per Diem 200 Dy $750 $150,000 CH2M HILL Est - 3 people
Well Decormmissioning 975 EA $500 $487,500 Contractor Estimate
Demobilization 1 LS $75,000 $75,000 Contractor Estimate
Electrical Installation 1 LS $341,700 $341,700 CH2M HILL Estimate
Electricai Connection 1 LS $350,000 $350,000 CH2M HILL Estimate
Well Field Piping 4,580 FT $6.39 $29.266 CH2M HILL Estimate
Shakedown Testing 1 LS $150,000 $150,000 Contractor Estimate
SUBTOTAL $7,174,641
Offgas Treatment System
Remediation Building w/ Electrical & HVAC 1 LS $60,000 $60,000 CH2M HILL Est.
5,000 Galton Tank 1 EA $7,954 $7,954 RS Means 33-10- 9660
MCC 1 EA $40,000 $40,000 CH2M HILL Est.
GAC Treatment System t EA $44,000 $44,000 ContractorQuotation
INC {(transducers, etc) 30 EA $2,150 $64,500 Suppier Quotation
Transter Pump 4 EA $6,500 $26,000 CH2M HILL Est.
PLC w/ Autodialer 1 LS $35,000 $35,000 CH2M HILL Est.
System Programming 150 HR $100 $15,000 CH2M HILL Est.
Fittings, Valves, Miscellaneous Appertanances 1 LS $20,000 $20,000 CH2M HILL Est.
Discharge Flowmeter 1 EA $12,000 $12,000 CH2M HILL Est.
Discharge Pipe 1,000 FT $6.39 $6.390 Supplier Quotation
Mechanical Instaltation 25 PERCENT $676,077 $169,019 CH2M HILL Est.
Electrical Installation 35 PERCENT $676,077 $236,627 CH2M HILL Est.
Heat Tracing 4,580 FT $10 $45,800 CH2M HILL Est
Bag Filters 4 EA $250 $1,000 CH2M HILL Est.
Rotating Vacuum Drum Filter 1 EA $100,000 $100,000 Suppher Quotation
pH Adjustiment Storage Tanks 2 EA $7,954 $15,908 RS Means 33-10-9660
Mixer 3 EA $4,362 $13.087 RS Means 33-13-0428
Mixing Tank 3 EA $4,714 $14,141 RS Means 33-10-9658
Chemical Feeder 3 EA $3,099 $9,297 RS Means 33-12-9905
Startup - Labor 160 HRS $80 $12,800 CH2M Est - 2 persons
Startup- Equipment 1 L8 $2,000 $2,000 CH2M Est.
Start-up- Consumables 1 LS $1.000 $1,000 CH2M Est.
DAF System 1 EA $123,000 $123,000 Supplier Quotation
Polymer Feed System 1 EA $23,000 $23.000 Suppfier Quotation
Dosing Pump 2 EA $5,000 $10,000 Supplier Quotation
Air Compressor 1 EA $5,000 $5,000 Supplier Quotalion
SUBTOTAL $1,112,523
SUBTOTAL $8,302,164
Contingency 25% $2,075,541 10% Scope + 15% Bid
SUBTOTAL $10,377.706
Project Management 6% $622,662 USEPA 2000, p. 5-13, $500K-$2M
Remedial Design 15% $1,556,656 USEPA 2000, p. 5-13, $500K-$2M
Construction Management 10% $1,037.771 USEPA 2000, p. 5-13, $500K-$2M
SUBTOTAL $3,217,089
TOTAL CAPITAL COST
OPERATIONS AND MAINTENANCE COST
DESCRIPTION YEAR Qry UNIT COST TOTAL NOTES
Groundwater MNA Samples 30 LS $360 $10,800
QC Samples 9 LS $360 $3,240
Groundwater Sampling, Level D
Labor 500 HRS $80 $40,000 CH2M Est
Equipment - meters 4 LS $500 $2,000 CH2M Est.
Consumables 1 LS $200 $200 CH2MEst.
Data Validatron 40 HRS $80 $3,200 CH2MEst
Reporting 16 HRS $80 $1280 CH2M Est.
SUBTOTAL $60,720
Allowance for Misc. ltems 20% $12,144
SUBTOTAL $72,864
Contingency 30% $21,85% 10% Scope + 20% Bid
SUBTOTAL $94,723
Treatment System
Routine Operations, Maintenance, Monitoring 625 HR $80 $50,000
Waste Transport L] EA $115 $1,256 Assumes 20 tons/load non-hazardous
Waste Disposat 218 TON $18 $3,831 Assumes non-hazardous
pH Adjustment - Acid 18,250 GAL $1 $18,250 Assumes 98% sulfuric acid
pH Adjustment - Base 23,725 GAL $2 $47,450 Assumes 20% NaOH
Monthly Intluent/Effluent Sampling Labor 50 HR $80 $4,000 1 Site Visit Per Month
Monthly influenVEtiluent Sampling Analytical 12 EA $285 $3.420 VOC analysis
Data Vafidation, Database Management 31 HR $80 $2,480
O&M Project Management 1 LS $19,618 $19,618
Electricity 12 Months $200 $2,400
Reporting 1 LS $20,000 $20,000
Groundwater Discharge 12 LS $0.00 $0 Assumes NPDES Discharge
Electricity For ISTD System Operation 90,000,000 KWH $0.08 $6,993,000 MEANS 33-42-0101
ISTD Systern O&M 2 YR  $165.000.00 $330,000
SUBTOTAL $7,495,805
Contingency 30% $2,248,742 10% Scape + 20% Bid
SUBTOTAL $9,839,270
TOTAL ANNUAL O&M COST
PERIODIC COSTS
UNIT
DESCRIPTION arty UNIT COST TOTAL NOTES
5 year Review 5 1 LS $15,000 $15,000
5 year Review 10 1 LS $15,000 $15,000
SUBTOTAL T 830000
TOTAL ANNUAL PERIODIC COST
PRESENT VALUE ANALYSIS Discount Rate = 3.0%
TOTAL COST  DISCOUNT PRESENT
COST TYPE YEAR TOTAL COST PERYEAR FACTOR (3%) VALUE NOTES
CAPITAL COST [¢] $13,600,000  $13,600,000 1.000 $13,600,000
ANNUAL O&M COST (system operation) 102 $19,868,000  $9,934,000 194 $19,008,408
ANNUAL O&M COST (MNA only) 3to10 $757.786 $94,723 6.62 $626,758
PERIODIC COST 5 $15,000 $15,000 0.86 $12,939
PERIODIC COST 10 $15,000 $15,000 0.74 $11,161
$34,255,786 $33.259,267
TOTAL PRESENT VALUE OF ALTERNATIVE

SOURCE INFORMATION

1 United States Environmental Protection Agency. July 2000. A Guide to Preparing and Documenting Cost Estimates

During the Feasibility Study. EPA 540-R-00-002. (USEPA, 2000)
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TECHNICAL MEMORANDUM CH2MHILL

Estimation of Potential Risk to Industrial Workers
OMC Plant 2, Waukegan, Illinois
WA No. 018-RIC0O-0528, Contract No. EP-S5-06-01

PREPARED FOR: Kevin Adler/USEPA
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COPIES: Jewelle Keiser/CH2M HILL
DATE: November 16, 2006

PROJECT NUMBER: 348138.DE.O1

Introduction

The purpose of this memorandum is to document the assumptions and results of estimating
the potential risks to an industrial worker exposed to the contaminated surfaces existing in
the Outboard Marine Corporation (OMC) Plant 2 building. This evaluation provides a
supplemental exposure scenario to that presented in the Remedial Investigation Report.}

Discussion

The human heath risk assessment (HHRA) in the RI report evaluated potential human
health risks specific to the building that were based on the current land-use scenario. This
exposure scenario consisted of trespassers who might enter the OMC Plant 2 building and
come into contact with the polychlorinated biphenyls (PCBs) at concentrations currently
detected on the building surfaces. This exposure scenario was associated with an excess
lifetime cancer risk (ELCR) of 2 x 10-5.

This supplemental assessment evaluates the potential human health risk to industrial
workers who are assumed to be exposed to the same contaminated surfaces and materials
inside the plant as the trespassers. The objective of the evaluation is to estimate potential
future risks if the PCB-contaminated materials within the plant are not addressed prior to
use for industrial purposes.

The cumulative risk estimates presented in this memorandum are based on U.S.
Environmental Protection Agency (USEPA) guidelines and are consistent with the methods
and assumptions presented in Appendix E of the Rl report, with the following modifications:

¢ Exposure pathways and potentially exposed populations — The contamination source is
PCB-1248 (Aroclor-1248) on surfaces and materials inside the existing plant. The
building, by its very nature, is ideally suited to industrial applications where, if used in
this capacity again, workers could potentially be exposed to contaminated surfaces by
direct dermal contact, making them a valid receptor population with the potential for a
completed exposure pathway.

1 CH2M HILL. 2006. Remedial Investigation Report, OMC Plant 2, Waukegan, lllinois. Apnil.
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ESTIMATION OF POTENTIAL RISK TO INDUSTRIAL WORKERS OMC PLANT 2

e Exposure assessment— The exposure assessment used in this evaluation includes a
frequency, duration and skin surface area that are consistent with a reasonable maximum
exposure (RME) occupational scenario? including an exposure frequency of 250 days/year
over a 25-year period, and a dermal surface area of 3,900 cm? .3 The Exposure Point
Concentrations (EPC) are presented in Table 1 and are the same as for the current-use

trespasser evaluated in Appendix E and presented in Section 5 of the RI Report.

TABLE 1

Wipe Sample Results for Arochlor-1248

OMC Plant 2
Waukegan, IL

Maximum
Detected
Number of |Concentra Standard
Surface | Samples tion Mean Deviation BPC Units
Non-porous 62 600 104 119 134 ug/100cm2
Porous 63 750 48.1 134 216 ug/100cm2
Combined 125 750 75.7 130 97.7 ug/100cm2

The exposure assumptions and the toxicity values for PCB-1248 are shown in Tables 2

and 3, respectively.
TABLE 2
Exposure Assumptions and Parameters for Estimating Cancer Risk from Contact with Contaminated Surfaces
OMC Plant 2
Waukegan, IL
Summary
Pathw ay Exposure Parameters intake Factor
Number
Skin of
Surface | Exposure |Exposure| Contacts | Body | Fraction [Conversion| Averaging
Exposure| Area |Frequency|Duration] per Day |Welght|Transterred| Factors | Time (yrx (cm2*mgy
Media Route (cm?) (d/yr) (yr) (d") (kg) to Skin (mg/ug) dlyr) {kg*ug*d)
Surface - Dermal | 420 99 b 7 1 70 0.5 1.00E-03 | 70 x 365|8.1E-05 x ABS
Trespass
Surface - Dermal | 3900 » 250 ¢ 25 ¢ 1 70 0.5 1.00803 | 70 x 365|6.86-03 x ABS
Occupational

*® Hands and arms, aduft male, 50th percentile. US. EP A . Expo sure Factors Handbo ok, 1997.

b Expo sure frequency is 50% of the average ('B7+2000) number of days during A pril through Octo ber with minimum temparatures higher than 32
degrees Fahrenhelt at climate station 1B020 WAUKEGAN 2 WNW, IL.
(http/mrcc sws uiuc.edu/climate_midwest/historical/grow/ I/ 19029_gsum.html).

¢ OSWER Directive 8285.6-03, D91 Risk Assessment Guidance for Superfund, Vol. t Human Health Evaluation M anual, Supplemental Guidance.

2 OSWER Directive 9285.6-03, 1991. Risk Assessment Guidance for Superfund, Vol. 1: Human Health Evaluation Manual
Supplemental Guidance. Standard Exposure Factors.
3 This represents hands and ams for an adult male, at the 50th percentile. U.S. EPA. 1997. Exposure Factors Handbook.
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ESTIMATION OF POTENTIAL RISK TO INDUSTRIAL WORKERS OMC PLANT 2

TABLE 3

Toxicological Information for Arochlor-1248
OMC Plant 2

Waukegan, IL

Oral Slope Factor® Dermal Absorption
Chemical (mg/kg-day)™ Factor®
Aroclor-1248 2 0.14

* frombis 11/14/05

b from BPA 2004. Risk Assessment Guidance for Superfund Volume 1: Human

Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk
Assessment). Exibit 3-4 Recommended Dermal Absorption Fraction from Soil

Risk Assessment Results

The exposure pathway was assumed to be associated with an industrial worker who could
have dermal contact with PCB-contaminated surfaces and materials while working in the
existing plant building.

Risk-based values and human health risks were calculated using the processes described in

Appendix E of the RI Report with the frequency, duration, and skin surface area adjusted
for an industrial worker.

Comparison of Wipe Sample EPCs to Remediation Objectives

The EPC for combined porous and nonporous surfaces was 97.7 micrograms (pg)/100 cmz2.
This number was compared to the risk-based values which correspond to ELCR of 1 x 10+

and 1 x 10+. Table 4 shows that the EPCs exceed risk-based remediation objectives for this
range of carcinogenic risks.

TABLE 4

Comparison of Wipe Sample EPCs for Arochlor-1248 to Remediation Objectives
OMC Plant 2

Waukegan, IL

Remediation
Objective for Surfaces
Based on Cancer |Wipe Sample EPCs for Arochlor-1248
Chemical E paltaton o Cancer Risks ’ ’ (ug/100 cm?) EPCs excoed
S::osulre Intake Factors Risk gP s Remediation
nario perUnit 1) over orou Objective?
Concentration Non- (painied | Combined
(cm2*mg)/ Porous surfaces, |[(Porous and
{kg*ug*d) (ug/cm?) {ug/100 cm?) | (bare metal) jconcrete, etc.)|Non-Porous)
Aroclor-1248 | 25P255e" - | 4 14k05 | 16206 | 0.044 4.4 Yes
Dermal
Oc tional -
Aroclor-1248 | 2CCUPARNT| g car 04 | 1E04 | 0052 | 5.2 1343 | 2164 977 Yes
Dermal
oral -
Aroclor-1248 |20cuPatenal-t g e 04 | 1E06 | 0.001 0.1 Yes
Dermal
MKE063610033 3
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ESTIMATION OF POTENTIAL RISK TO INDUSTRIAL WORKERS OMC PLANT 2

Calculation of RME Chemical Cancer Risks for Porous
and Non-Porous Surfaces—Industrial Worker

The ELCR associated with potential contact with contaminated surfaces and materials by
industrial workers inside the existing plant building is 2 x 103. Intake and carcinogenic risk

are summarized in Table 5.

TABLE 5

Calculation of RME Chemical Cancer Risks for Porous and Non-Porous Surfaces -
Occupational (Factory Worker) Scenario

OMC Plant 2
Waukegan, IL

Carcinogenic
Wipe Sample l:tmd Estimated - .
Exposure ope Dermal m cess
Point Factor Intake ELCR Cancer Risk
Chemical Concentration| (SF) ABS
{kg- . {cm2'mg)¥/(kg
CAS 100 cm? Unitless - (Intake * SF) | (intake * SF)
(100M) | ay/mg) wg'd)
PCB-1248 (Aroclor 1248): Trespass 12672-29-6] 9.77E+01 2.0E+00 | 1.4E-01 8.1E-05 2.3E-05 2E-05
PCB-1248 (Aroclor 1248): Occupational | 12672-29-6| 9.776+01 | 2.0E+00 | 1.4E-01 6.8E-03 1.9€-03 2E-03

Notes:

Wipe sample results provided for combined interior non-porous wipe samples (bare metal) and inlerior porous wipe samples (painted surfaces,

concrete, €. ).
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